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1.0 INTRODUCTION

This fifth and final semiannual report presents data and evaluations of the ninth and tenth
quarterly sampling results for the Enhanced Reductive Dechlorination (ERD) Interim Measure
(IM) at the 2-66 Sheetpile in the 2-66 Area at Boeing Plant 2. This report presents data
generated during the time period from November 2010 through April 2011 and includes
evaluations of data generated throughout the performance of this IM.

Ongoing demolition and construction work at Plant 2 has resulted in limited access to monitoring
wells associated with the 2-66 ERD IM. In addition, heavy truck traffic through the area
containing the 2-66 ERD IM monitoring well network has made groundwater sampling
unreasonably dangerous and disruptive to surrounding operations. Boeing requested approval
from the United States Environmental Protection Agency Region X (EPA) to discontinue
groundwater monitoring and reporting associated with the 2-66 ERD IM and transition this IM into
the Corrective Measures Study Report (CMS) process. EPA approved Boeing’s request to
terminate ongoing groundwater monitoring and reporting associated with the 2-66 ERD IM in an
email dated June 2, 2011.

Accordingly, the IM will end with the April 2011 monitoring event, and this final semiannual report
will include an overall ERD performance evaluation for the 2-66 ERD IM. [IMs historically
performed at this specific location are installation of a hanging sheetpile in 1998, implementation
of density-driven convection (DDC) in 2004, and ERD implementation in 2008.

In a letter dated August 18, 2008 from the EPA to Boeing, EPA gave approval to implement the
Interim Measure Work Plan for 2-66 Sheetpile (Environmental Partners, Inc. [EPI], 2008). This
work plan presented details for continued remediation to be performed on groundwater impacted
by chlorinated volatile organic compounds (VOCs) inside the 2-66 Sheetpile. Figure 1 presents a
general location map of Plant 2 and Figure 2 is a site representation showing the location of the
2-66 Sheetpile within Plant 2.

In a letter to Boeing dated September 17, 2009, EPA required two modifications to the approved
2-66 ERD IM work plan. The modifications are:

* Quarterly sampling of all monitoring wells inside of the 2-66 sheetpile for chlorinated
VOCs, metals, and pH; and

* Quarterly sampling of wells PL2-041AA (PL2-008A), PP-2B-O, and PP-4B-O for
chlorinated VOCs, metals, and pH.

The EPA letter also specified that Boeing should continue to follow the approved work plan to
sequence analyses for other constituents at selected wells inside the sheetpile. In response to
this letter, Boeing issued a revised Interim Measure Work Plan for 2-66 Sheetpile dated October
19, 2009 (EPI, 2009a). The work plan modifications added wells PL2-041AA (PL2-008A), PL2-
008C, PP-2B-0O, and PP-4B-O to the monitoring schedule beginning with the fourth quarter 2009
sampling event (October 2009).
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Two IMs were previously completed in this area. In 1994, the 2-66 sheetpile structure was
installed to contain the bulk of high-concentration VOCs in soil and to prevent migration of VOC-
impacted groundwater to the Duwamish Waterway. A 2001 study concluded that, based on
hydraulic and contaminant concentration data, the 2-66 Sheetpile structure effectively contains
the bulk of VOC impacted soil and groundwater in the area (Weston, 2001). In 2004, two DDC
wells were installed inside the sheetpile to remediate vadose zone soil and groundwater within
the 2-66 Sheetpile structure. Results of an evaluation performed in 2006 indicated that the
chlorinated VOC mass inside the sheetpile was reduced by approximately 98 percent in both soil
and groundwater as reported in the Interim Measure Evaluation and Completion Report at the
Building 2-66 Sheetpile (EPI, 2007a). This report concluded that continued operation of the DDC
system to remediate the last few hundred pounds of VOCs would be inefficient and remediation
could be more effectively and efficiently performed using in situ ERD. Based on this conclusion
Boeing proposed, and EPA approved, the application of ERD as the next IM remediation step at
the 2-66 Sheetpile.

Analytical results presented in the 2-66 Area Data Gap Investigation Report (EPI, 2007b) indicate
that the main contaminants of concern (COCs) inside the 2-66 Sheetpile are the chlorinated
VOCs trichloroethene (TCE), cis-1,2-dichloroethene (DCE), and vinyl chloride (VC). Figures
showing the distribution and constituent concentrations of impacted groundwater within the
sheetpile structure are presented in the 2-66 Area Data Gap Investigation Report (EPI, 2007b)
and in the IM Work Plan (EPI, 2009a). Figure 3 presents the 2-66 Sheetpile and vicinity showing
direct-push technology (DPT) injection point locations and monitoring wells associated with the
ERD IM.

ENVIRONMENTAL PARTNERS INC 2
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2.0 INTERIM MEASURE IMPLEMENTATION

ERD is an in situ chemical application that temporarily modifies groundwater geochemistry to
promote the growth of halorespirer bacteria that are effective in the sequential reductive
dechlorination of chlorinated VOCs. Under appropriate geochemical conditions certain anaerobic
bacteria can metabolize chlorinated VOCs by successively removing chlorine atoms from the
ethene backbone until only ethene or ethane gas remains.

Implementation of the 2-66 ERD IM consisted of the following steps, which were reported in 2-66
Enhanced Reductive Dechlorination Interim Measure — First Semiannual Report (EPI, 2009b).

¢ Baseline groundwater monitoring
* Injection of the nutrient substrate solution
* Performance monitoring of the remedial technology

Baseline groundwater sampling was performed at 15 monitoring wells inside the 2-66 Sheetpile
on August 27 and September 2 and 3, 2008. Baseline monitoring was conducted to provide initial
COC concentrations and subsurface geochemical conditions prior to implementing ERD.

A nutrient substrate solution of approximately 6 percent sugar and 2,400 milligrams per liter
(mg/L) of sodium bicarbonate buffer in potable water was injected by DPT into a grid of 26
locations spread uniformly inside of the 2-66 Sheetpile at the locations shown in Figure 3. The
initial nutrient substrate injections took place from October 7 to 16, 2008. Because the B level of
the aquifer is naturally more anaerobic at Plant 2, a lesser volume of nutrient substrate was
injected to promote ERD in the B level. Approximately 9,500 pounds of sugar was injected
throughout the 2-66 Sheetpile; 7,520 pounds (13,400 gallons of substrate) were injected into the
A level and 1,980 pounds (3,500 gallons of substrate) were injected into the B level. A more
detailed description of the nutrient substrate injection is presented in the First Semiannual Report
(EPI, 2009b).

Groundwater pH was routinely monitored after injections. Additional buffer solution of sodium
bicarbonate dissolved in potable water was added twice to some of the 2-66 Sheetpile wells to
increase and buffer groundwater pH to levels appropriate for bacterial growth. Low pH
measurements have not been noted in most wells associated with the 2-66 ERD IM after the
initial baseline conditions.

A second nutrient substrate injection was conducted from May 4 through May 13, 2010. The

second injection was similar to the first injection and was based on the need to replenish nutrient
substrate concentrations to maintain geochemical conditions favorable for ERD.
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3.0 PERFORMANCE MONITORING METHODOLOGY

Performance groundwater monitoring is done on a quarterly basis to evaluate the degree of
success and effect of the ERD remedial treatment. Performance monitoring results are
compared to baseline monitoring results and previous performance monitoring results to evaluate
changes in contaminant concentrations and trends in subsurface conditions. The first eight
quarters of performance monitoring and the associated 2-66 ERD IM reports are listed below.

First Quarter January 20, 21, 2009

Second Quarter April 20, 21, 2009 First Semiannual Report (EPI, 2009b)
Third Quarter July 20, 21, 2009

Fourth Quarter October 19, 20, 2009 Second Semiannual Report (EPI, 2010a)
Fifth Quarter January 18 - 20, 2010

Sixth Quarter April 19 - 22, 2010 Third Semiannual Report (EPI, 2010b)
Seventh Quarter July 20 - 22, 2010

Eighth Quarter October 18 - 21, 2010 Fourth Semiannual Report (EPI, 2011)

Groundwater samples were collected using the methods and procedures presented in Section 3.3
“Sampling Procedures” of the Sampling and Analysis Plan (SAP), presented in Appendix A of the
revised IM Work Plan (EPI, 2009a). Monitoring wells sampled for this IM are listed below and
their locations are shown in Figure 3.

* PL2-010A * PL2-035A * PP-2B-O*
* PL2-017A * PL2-041AA* (-008A) + PP-3A-|

* PL2-021A + PL2-008B * PP-3B-I

* PL2-021B » PL2-008C* * PP-4B-I

* PL2-021C * PP-1B- * PP-4B-O*
* PL2-031A * PP-2B-| * PP-5B-I

* PL2-032A

The four wells marked with an asterisk were added to the performance monitoring network as
directed by EPA in its September 17, 2009 letter to Boeing. These additional four wells were
sampled starting with the fourth quarter sampling event, October 2009.

Groundwater samples from all 19 wells are analyzed for VOCs by EPA Method 8260C and
arsenic and manganese by EPA Methods 200.8 and 6010B. Selected groundwater samples are
also analyzed for the following additional constituents:

e Total organic carbon (TOC) by EPA Method 415.1;

* Dissolved gases (methane, ethane, and ethene) by EPA Method RSK-175 (modified);

* Ferrous iron by Method 3500-FED;

* Anions (nitrate [NO3] and sulfate [SO,4]) by EPA Method 300;

* Organic (fatty) acids by ion chromatography; and

e Bacterial census of halorespirers by the Bio-Dechlor Census Test RT-PCR.
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Tables in the SAP of the revised IM Work Plan included in Appendix A (EPI, 2009a) present the
sampling and analysis schedule and specifications for analytical method reporting limits,
containers, preservation, and holding times.

Some groundwater samples from 2-66 ERD IM wells effervesced when exposed to hydrochloric
acid in preserved VOC sample vials. This reaction can adversely affect VOC analytical results by
stripping VOCs from the sample. To reduce the impact of effervescing samples on analyses,
these samples were collected using unpreserved (i.e., no hydrochloric acid) sample vials. This
necessary variation from the VOC sampling process, which is documented in the 2-66 ERD IM
Work Plan, is consistent with approved VOC sampling procedures in Plant 2 data gap
investigation work plans. The use of unpreserved sample vials does not adversely affect sample
quality or the analytical reporting limits; however, the unpreserved sample holding time is reduced
from 14 days to 7 days.

ENVIRONMENTAL PARTNERS INC 5



2-66 ERD Interim Measure — Final Report
Boeing Plant 2, Seattle/Tukwila, Washington
July 20, 2011

4.0 PERFORMANCE MONITORING RESULTS

4.1 Ninth Quarter Sampling Results

The ninth quarter of performance monitoring was performed on January 17 to 19, 2011. Field
parameter measurements made during sampling are presented in Table 1 and Attachment A.
Ninth quarter groundwater analytical data are presented in Table 2 and Attachment B. Field
notes for the ninth quarter monitoring event are presented in Attachment C. Data validation
results are presented in Attachment D.

Concentrations of the main chlorinated VOC constituents (TCE, DCE, and VC) at well PL2-035A
have continued to decrease from greater than 1,000 micrograms per liter (ug/L) and are now all
at concentrations less than 1,000 ug/L. Chlorinated VOC concentrations in samples from PL2-
010A, PL2-021A, and PL2-041AA are also at concentrations less than 1,000 ug/L. All other
samples have chlorinated VOC concentrations that range from less than 4 ug/L to not detected.

Ethane and ethene are the final daughter products of reductive dechlorination of TCE, DCE, and
VC. Detected concentrations of ethane and ethene dissolved gas in samples from PL2-021A,
PL2-032A, and PL2-035A indicate that the ERD process has fully dechlorinated (destroyed) some
of the chlorinated VOC mass in groundwater in the vicinities of these wells. Field parameter
measurements, methane, and ferrous iron concentrations in samples from these same wells also
provide data that indicate the IM has achieved the geochemically reducing conditions necessary
for ERD, and that the IM design has been achieving this fundamental objective.

TOC concentrations, which are used to evaluate the presence of nutrient substrate, range from
2.33 milligrams per liter (mg/L) at PP-5B-I to 1,260 mg/L at PP-1B-I. TOC concentrations in
samples from most wells have decreased from eighth quarter values, with a few TOC
concentrations remaining almost unchanged. An exception is well PP-1B-I, at which the sample
TOC concentration increased from 168 mg/L during the eighth quarter to 1,260 mg/L during the
ninth quarter. This increase is likely a localized effect and is not representative of the general
TOC trend. Static groundwater conditions inside the sheetpile limit mixing and dilution of the
nutrient substrate by groundwater flow. Due to the sheetpile structure there is no advective flow
of groundwater to mix and distribute TOC throughout the aquifer area enclosed by the sheetpile.
Tidal pressure fluctuations and diffusion are the main mechanisms available to distribute the
nutrient substrate inside of the sheetpile. Injection locations were distributed in a grid pattern
across the area inside of the sheetpile. The proximity of injection points to monitoring wells might
cause TOC concentration differences in individual wells and differences from quarter to quarter.

The solubility of some metals, notably arsenic and manganese, increases under reducing
geochemical conditions and also under low pH conditions. Both of these geochemical conditions
can be caused by the ERD process; therefore, arsenic and manganese analyses are included as
part of the performance monitoring program. Evaluation of field measured pH data from the 2-66
ERD IM sampling indicates that groundwater is generally in the neutral range of 6.0 to 8.5 and in
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most cases has become more neutral, relative to baseline conditions since nutrient substrate
injection, which contained a buffer to maintain pH conditions favorable for growth of bacterial
populations.

The greatest arsenic concentration noted during the ninth quarter was 17.2 ug/L in the sample
from PL2-021A. This concentration is greater than the Plant 2 Target Media Cleanup Level
(TMCL) concentration of 8 ug/L. The arsenic concentration in the baseline sample from PL2-
021A was 0.9 ug/L, but increased to concentrations greater than the Plant 2 TMCL during the first
sampling event after the initial nutrient substrate injection. The baseline sample from PL2-021A
had the greatest initial TCE concentration of all the wells in the 2-66 ERD IM monitoring network.
Arsenic concentrations in samples from all other wells were less than the Plant 2 TMCL.

Manganese concentrations in samples from all 2-66 ERD IM monitoring wells were less than the
Plant 2 TMCL of 2,000 ug/L for manganese.

The presence and population of halorespirer bacteria are a significant indication of the
effectiveness of the ERD process. The addition of nutrient substrate is specifically intended to
increase populations of these bacterial species. Bacterial census for halorespirer concentrations
at PL2-017A and PL2-021A (the only wells analyzed for this parameter) indicate relatively
unchanged populations from the eighth quarter of halorespirer microorganisms required for ERD.

4.2 Tenth Quarter Sampling Results

The tenth quarter performance monitoring was performed April 18 to 21, 2011. Field parameter
measurements made during sampling are presented in Table 1 and Attachment A. Tenth quarter
groundwater analytical data are presented in Table 3 and Attachment B. Field notes for the tenth
quarter monitoring event are presented in Attachment C. Data validation results are presented in
Attachment D.

Chlorinated VOC results for tenth quarter samples are only slightly changed from ninth quarter
results. TCE and VC concentrations in the sample from PL2-035A increased slightly but remain
less than 1,000 ug/L for both constituents. Chlorinated VOC concentrations in samples from
most other wells were relatively unchanged or increased slightly.

Ethane and ethene gas, the end products of reductive dechlorination, were again detected in
samples from wells PL2-021A, PL2-032A, and PL2-035A. Detected concentrations of ethane and
ethene indicate that the ERD process has fully dechlorinated some of the chlorinated VOC mass
in groundwater in the vicinities of these wells. Field parameter measurements, methane, and
ferrous iron concentrations in samples from these same wells also provide data that indicate the
IM has achieved the geochemically reducing conditions necessary for ERD.
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TOC, dissolved gases, ferrous iron, anion, and organic acid concentration results for tenth quarter
samples were similar or slightly decreased relative to ninth quarter results. The data trend
evaluation discussion in the following section will provide additional evaluation of the recent data.
The TOC concentration in the sample at PP-1B-I significantly decreased in the tenth quarter,
indicating that the localized concentration spike noted in the ninth quarter results is resolving
itself.

The greatest concentration of arsenic noted during the tenth quarter was 13.5 pg/L in the sample
from PL2-021A. The arsenic concentration has decreased relative to the ninth quarter event but
is still greater than the Plant 2 TMCL concentration of 8 ug/L. Arsenic concentrations in samples
from all other wells were less than the Plant 2 TMCL.

Manganese concentrations in samples from all 2-66 ERD IM monitoring wells were less than the
Plant 2 TMCL concentration of 2,000 ug/L for manganese.

Bacterial census population values increased slightly relative to ninth quarter results in the
sample from PL2-017A and were generally unchanged in the sample PL2-021A. The continued
presence and population of halorespirer bacteria at significantly greater populations than baseline
conditions in these two wells are an indication of the effectiveness of the nutrient substrate
injections and the ERD process.

4.3 Data Trend Analysis

Table 4 presents analytical results for baseline and ten quarters of performance monitoring.
Observations regarding ERD progress at the 2-66 Sheetpile, based on analytical results over the
time period since the initial nutrient substrate injection, are presented in the following paragraphs.

Chlorinated VOC data for PL2-021A and PL2-035A presented in Table 4 and shown graphically
in Figure 4 indicate that TCE concentrations decreased over time with corresponding temporary
increases in the concentrations of less-chlorinated VOCs (i.e., DCE and VC). Continued
implementation of the ERD IM resulted in decreasing concentrations of all chlorinated VOCs,
including the less-chlorinated VOCs.

TCE concentrations in samples from PL2-021A were relatively large for the baseline sampling
event and decreased during successive quarterly sampling events. DCE concentrations initially
increased, likely due to reductive dechlorination from TCE to DCE, and then decreased over
subsequent sampling events. After a delay, VC concentrations temporarily increased as VC was
likely produced from reductive dechlorination of DCE. Data from the fourth through the ninth
quarters indicate that VC concentrations steadily decreased with a slight increase during the tenth
quarter. Increases in ethane and ethene dissolved gas concentrations, the final products of ERD,
correspond with the decreased chlorinated VOC concentrations.
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A similar progression from more chlorinated VOCs to less-chlorinated VOCs is demonstrated by
the data for samples from PL2-035A as presented in Figure 4. At this location the shift in
chlorinated VOC concentrations is limited to DCE and VC data possibly caused by TCE at very
low concentrations during baseline sampling and for all sampling events.

The chlorinated VOC data for samples from PL2-010A and PP-4B-I| are presented graphically in
Figure 5. The time series graph for PL2-010A shows a decrease of TCE concentrations with a
shift to increased concentrations of DCE and VC through the sixth quarter. From the seventh
through tenth quarters DCE and VC concentrations have continued to decrease, but there was an
increase in TCE concentrations.

High baseline concentrations of DCE and VC in samples from PP-4B-I decreased rapidly
following the initial substrate injection, and then temporarily increased slightly during the third
quarter as shown in Figure 5. Current DCE and VC concentrations in samples from PP-4B-I are
non-detect or detected at concentrations near the detection limit of 0.2 pg/L, as presented in
Table 4.

Although data variability makes interpretation of data tends from wells with initially low chlorinated
VOC concentrations difficult, data supporting demonstrations of the ERD process are evident in
the sample results from wells PL2-008B, PL2-032A, PP-2B-I, PP-2B-O, and PP-4B-O. The
chlorinated VOC data for samples from these wells support demonstrations of the ERD process
and are presented in Table 4.

The presence of dissolved gases, ferrous iron, and organic acid concentrations as well as
halorespirer bacteria populations in samples from some wells indicates favorable responses to
nutrient injections resulting in successful and ongoing ERD.

As indicated in Table 1, the lowest measured pH values in groundwater from 2-66 ERD IM
monitoring wells were generally noted during baseline sampling. Over time pH values have
moderated and the second nutrient substrate injection at the 2-66 sheetpile has not resulted in
any new low pH measurements, which can occur with ERD.
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5.0 OVERALL IM PERFORMANCE EVALUATION

Table 5 presents individual and total chlorinated VOC data for each 2-66 ERD IM monitoring well
for baseline and recent quarterly sampling events and presents the calculated percent reduction
in total VOCs for each well. Two wells, PL2-031A and PP-3B-I, had low baseline chlorinated
VOC concentrations followed by consistent decreases then anomalous increases during the tenth
quarter sampling event. For these two wells, the percent reduction was based on the average
eighth and ninth quarterly event data, which was more representative of the larger data set for the
wells.  Four wells, PL2-0041AA, PL2-008C, PP-2B-O, and PP-4B-O, were added to the
monitoring program after the IM began (refer to September 17, 2009 letter from EPA to Boeing)
and 4" quarter data was used as the baseline for these wells.

Generally, wells with total chlorinated VOC baseline concentrations greater than approximately
30 pg/L tended to give more consistent and reliable overall performance results than wells with
total chlorinated VOC baseline concentrations less 30 pyg/L. The reason is that low total VOC
concentration wells had greater sensitivity to data variability, which resulted in greater variability
in the percent reduction calculation.

With the exception of well PL2-010A, wells with initial total chlorinated VOC concentrations
greater than 30 ug/L (i.e., PL2-041AA, PL2-008B, PL2-021A, PL2-032A, PL2-035A, PP-2B-I, PP-
2B-0, PP-4B-I, and PP-4B-0) have data with overall reductions in total chlorinated VOCs ranging
from 61 percent for PL2-041AA to 99 percent for PL2-032A, PP-2B-I, PP-4B-l, and PP-4B-O.
The average percent reduction for total chlorinated VOC concentrations for these wells is
approximately 90 percent. It is technically valid to give more credence to data from wells with
greater initial concentrations of chlorinated VOCs because normal data variability has less impact
on the calculation of overall ERD performance.

Chlorinated VOC data from PL2-010A had high initial concentrations but experienced an increase
in contaminant concentrations relative to baseline data during operation of the IM. Quarterly data
present in Table 4 and Figure 5 indicate that ERD was proceeding as intended at this well during
the 4" 5" and 6" quarters. Individual chlorinated VOC data for this period show the
concentration change and shift from TCE to lesser-chlorinated VOCs typical of ERD performance.
However, TCE concentrations increased during the 7", 8", 9", and 10" quarters following the
second nutrient substrate injection event, which was performed between the 6" and 7" quarterly
sampling events. PL2-010A is located within a chlorinated VOC source area in the vadose zone
within the 2-66 sheetpile. It is possible that the second nutrient substrate injection flushed
chlorinated VOCs from vadose zone soil into the groundwater during temporary groundwater
mounding caused by nutrient substrate injections.

Wells with low initial total chlorinated VOC concentrations (i.e., PL2-008C, PL2-017A, PL2-021B,
PL2-021C, PL2-031A, PP-1B-I, and PP-3B-I) have overall changes in total chlorinated VOC
concentrations ranging from a decrease of 100 percent to an increase of 43 percent. Small
concentration variations due to natural variability and other factors not related to ERD in these
low concentration wells could create large changes in the contaminant concentration percent
reduction calculation.

10
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6.0 CONCLUSIONS

The first nutrient substrate injection performed in October 2008 initiated the ERD process, which,
in turn, stimulated microorganisms in the subsurface to reductively dechlorinate and destroy
chlorinated VOCs in groundwater. The second nutrient substrate injection performed in May
2010 provided the necessary nutrient load to groundwater to continue the ongoing ERD process.
As a result, chlorinated VOC concentrations for samples from 15 of the 19 monitoring wells
sampled for the 2-66 ERD IM have decreased and/or shifted to less-chlorinated forms.

Ethene gas, the end product of reductive dechlorination, was detected in samples at three of the
five 2-66 ERD IM wells that were sampled for dissolved gases. The presence of ethene gas in
groundwater samples demonstrates that reductive dechlorination of the chlorinated VOCs is
occurring. The two wells where ethene was not detected in groundwater samples had very low
(single digit) concentrations of chlorinated VOCs throughout their IM sampling history and are,
therefore, not expected to generate detectable concentrations of highly volatile ethene gas.

The overall performance evaluation for the approximate 2.5 years of ERD remedial operation
indicate an approximate 90 percent overall reduction of total chlorinated VOC mass within the 2-
66 sheetpile. Performance results for individual wells are variable depending on initial VOC
concentration. Tidal pressure fluctuations and the slow, dispersion-dependent nature of VOC and
nutrient substrate distribution within the sheetpile also likely contributed to data variability.

Operation of the 2-66 ERD IM was successful at establishing and maintaining reducing
geochemical conditions favorable for reductive dechlorination of chlorinated VOCs. In addition,
bacterial census data indicate that nutrient substrate injections increased halorespirer bacteria
populations significantly as demonstrated by samples from well PL2-021A.

The success of this IM is demonstrated and quantified by the approximately 90 percent reduction
in chlorinated VOC concentrations in 2-66 ERD IM samples from wells with initial total chlorinated
VOC concentrations greater than 30 ug/L. Over the course of both the DDC and ERD IMs
performed at the 2-66 Sheetpile, the mass of chlorinated VOCs in groundwater has now been
reduced approximately 99 percent. Additionally, the DDC IM was calculated to have reduced the
mass of chlorinated VOCs in soil by approximately 98 percent. The DDC IM system performance
was reported in “Interim Measure Evaluation and Completion Report at the Building 2-66
Sheetpile” (EPI, 2007a).
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7.0 SCHEDULE

This report is the final semiannual report associated with the 2-66 ERD IM. Groundwater
monitoring and reporting associated with this IM has been discontinued. = Groundwater
remediation through ERD processes will continue as long as sufficiently reducing geochemical
conditions induced by IM nutrient injections are present in the aquifer.

Additional remediation measures will be evaluated in the Corrective Measures Study currently
being performed at Plant 2. Selected soil and groundwater remedies will be performed during
Corrective Measures Implementation as necessary and approved through the CMS process.
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Table 1. 2-66 ERD IM Groundwater Field Parameter Summary

Total Volume Dissolved - Specific
Well Event Date Time Depthfto tWater Purged pH Oxygen OTIP Tempoerature Tl;‘:.kr"lf'ty Conductivity Comments
(feet) (gallons) (mg/L) (mV) (°c) ( s) (mS/cm)

PL2-041AA 4th Quarter 10/20/09 10:15 8.50 3.1 7.44 0.89 -3.0 16.04 4.33 1.290 clear, yellow

5th Quarter 1/20/10 10:41 7.85 3.2 7.51 0.30 -161 13.95 4.33 1.055 clear

6th Quarter 4/20/10 12:29 9.02 1.8 7.53 0.61 21.3 13.15 242 1.017 clear

7th Quarter 7/21/10 13:48 10.93 1.4 7.27 0.58 -108 16.33 3.78 0.955 clear, colorless

8th Quarter 10/20/10 15:03 10.91 25 7.81 0.84 -54.5 16.24 5.50 1.067 clear

9th Quarter 1/18/11 12:55 8.82 3.5 8.17 0.56 -45.2 13.30 3.13 1.040 clear

10th Quarter 4/18/11 13:45 9.88 2.3 7.71 0.57 -33.0 12.36 1.63 0.927 clear
PL2-008B Baseline 9/2/08 14:03 10.55 3.3 5.91 0.07 -90.1 14.70 NM 3.416 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/20/09 14:09 11.21 1.5 7.55 0.14 -149 15.29 0.83 2.637 clear

4th Quarter 10/20/09 12:26 9.88 2.3 6.85 0.85 -38.2 14.42 1.06 4.179 clear

5th Quarter 1/20/10 9:36 8.09 4.2 6.68 0.20 -236 13.34 1.52 5.159 clear

6th Quarter 4/21/10 8:40 9.41 25 7.02 0.45 -139 12.54 8.03 4.068 clear

7th Quarter 7/21/10 14:56 11.50 2.2 5.36 0.24 -105 15.87 5.96 3.939 clear, colorless

8th Quarter 10/18/10 11:45 11.45 2.6 6.33 0.47 1.6 14.60 3.58 4.079 clear

9th Quarter 1/18/11 14:00 9.24 1.5 7.06 0.58 -89.9 11.38 5.97 4.156 clear

10h Quarter 4/18/11 12:17 10.52 25 6.55 0.75 -41.3 13.70 6.51 3.741 clear
PL2-008C 4th Quarter 10/20/09 11:01 9.40 1.6 7.88 0.89 17.3 14.15 0.79 5.781 clear

5th Quarter 1/20/10 10:04 7.09 2.2 7.92 0.22 -230 13.38 0.45 4.550 clear

6th Quarter 4/20/10 14:11 NM 1.5 7.75 0.51 40.0 14.29 0.19 5.824 clear

7th Quarter 7/21/10 14:22 11.90 1.4 7.71 0.43 -196 17.89 0.88 6.012 clear, colorless

8th Quarter 10/21/10 7:19 11.48 29 7.97 0.85 31.8 13.69 3.03 6.032 clear

9th Quarter 1/18/11 13:33 8.80 1.5 8.32 0.40 -118 12.74 0.91 6.000 clear

10th Quarter 4/18/11 12:50 11.67 0 7.41 0.45 -106 13.64 0.87 5.960 clear, yellow
PL2-010A Baseline 9/2/08 11:35 10.22 27 4.00 0.20 126 14.99 6.15 3.768 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/20/09 11:34 10.42 1.5 5.87 0.18 88.1 15.73 0.36 2.297 clear

4th Quarter 10/21/09 11:10 9.59 2.3 5.68 0.68 89.3 15.20 1.14 2.709 clear

5th Quarter 1/19/10 10:20 8.26 29 5.16 0.42 137 15.16 2.55 2.585 clear

6th Quarter 4/22/10 8:45 9.14 1.5 5.29 0.51 86.0 13.93 1.49 3.859 clear

7th Quarter 7/21/10 11:18 10.92 1.1 4.87 0.31 -39.6 16.23 2.64 1.975 clear, colorless

8th Quarter 10/18/10 14:00 10.98 3.0 7.05 0.34 -15.4 16.09 4.98 1.873 clear

9th Quarter 1/19/11 9:37 8.90 2.0 6.20 0.78 -25.3 14.19 8.74 1.267 clear

10th Quarter 4/21/11 8:27 9.98 2.2 6.07 2.43 110 12.56 8.18 0.976 clear
PL2-017A Baseline 8/27/08 11:20 10.28 52 6.26 0.77 -118 16.90 45.8 15.71 clear

1st Quarter 1/21/09 13:20 9.41 4.2 6.20 0.50 22.0 8.50 22.0 0.150 clear

2nd Quarter 4/21/09 14:05 10.57 3.2 6.71 0.21 -37.0 9.87 1.10 1.582 clear

3rd Quarter 7/21/09 8:24 10.30 3.5 7.03 0.31 -20.1 14.42 0.16 9.234 clear

4th Quarter 10/19/09 14:11 9.33 1.9 6.37 0.50 -222 16.13 0.63 14.72 clear

5th Quarter 1/19/10 11:10 7.96 3.5 6.13 5.61 35.5 9.00 7.03 0.498 clear

6th Quarter 4/20/10 8:35 8.90 1.4 6.05 0.63 108 10.36 1.26 5.271 clear

7th Quarter 7/20/10 11:55 10.70 2.8 6.08 0.18 -209 15.25 0.23 6.111 clear, colorless, odor

8th Quarter 10/20/10 12:11 11.60 25 6.75 0.50 -47.8 17.32 4.22 6.646 clear

9th Quarter 117/11 13:19 8.42 4.4 6.51 6.03 -23.1 7.39 9.83 0.453 clear

10th Quarter 4/19/11 14:00 9.80 25 6.18 4.53 106 9.34 5.84 0.87 clear
PL2-021A Baseline 8/27/08 10:13 11.09 4.5 4.02 0.65 931 16.58 8.21 4.026 clear

1st Quarter 1/21/09 10:25 10.52 75 5.20 2.00 -117 13.50 30.0 0.420 amber color

2nd Quarter 4/20/09 12:04 11.42 4.0 6.07 0.18 -124 14.12 7.85 4.783 clear

3rd Quarter 7/21/09 11:46 11.01 5.0 8.23 0.1 -129 15.41 8.59 4.520 slightly cloudy

4th Quarter 10/19/09 12:44 10.27 2.7 5.74 0.69 -108 15.89 2.45 3.902 clear, odor

5th Quarter 1/18/10 11:15 9.05 0.9 6.16 0.22 -147 14.13 3.43 2.341 clear

6th Quarter 4/19/10 12:00 9.82 1.5 6.21 0.30 -143 15.90 4.56 3.410 clear

7th Quarter 7/20/10 15:00 11.58 2.2 6.03 0.12 -155 16.48 4.07 3.357 clear

8th Quarter 10/20/10 8:41 11.59 27 6.34 0.87 -67.3 15.07 6.10 3.067 clear

9th Quarter 1/18/11 9:15 9.55 2.0 6.59 0.49 -133 13.26 5.49 2.756 clear

10th Quarter 4/19/11 9:30 10.46 2.0 6.44 0.7 -78.4 11.60 9.73 2.164 clear
PL2-021B Baseline 9/2/08 9:50 10.84 35 5.65 0.17 -124 14.08 8.30 5.637 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/21/09 12:44 11.24 2.6 8.26 0.10 -52.0 15.27 1.08 4.926 clear

4th Quarter 10/22/09 8:51 10.23 3.0 6.75 1.06 -55.6 13.94 1.02 9.293 clear

5th Quarter 1/18/10 12:16 8.86 3.0 6.81 0.21 -129 13.99 2.56 7.241 clear

6th Quarter 4/19/10 13:22 9.72 2.0 6.79 0.38 -127 15.34 1.06 6.660 clear

7th Quarter 7/21/10 9:23 11.68 1.6 6.13 0.16 -164 14.67 4.29 5.367 clear, slightly gray

8th Quarter 10/20/10 9:29 11.60 1.7 6.26 0.59 -88.2 14.10 3.35 9.369 clear

9th Quarter 1/18/11 10:37 9.56 1.9 6.66 0.61 -177 12.96 1.25 8.494 clear

10th Quarter 4/19/11 8:55 10.68 3.4 6.73 0.52 -81.6 13.00 4.08 7.373 clear
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Table 1. 2-66 ERD IM Groundwater Field Parameter Summary

Total Volume Dissolved - Specific
Well Event Date Time Depth to Water Purged pH Oxygen ORP Tempoerature Turbidity Conr:iuctivity Comments
(feet) (gallons) (mglL) (mv) (c) (NTUs) (mSicm)

PL2-021C Baseline 9/2/08 10:23 11.15 4.0 5.98 0.13 -215 14.61 9.87 23.94 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/21/09 13:20 11.99 21 8.79 0.05 -177 15.97 3.79 22.83 clear

4th Quarter 10/22/09 9:46 10.02 3.0 7.65 0.96 -166 14.62 8.31 22.83 clear

5th Quarter 1/18/10 12:48 9.02 1.9 7.36 0.21 -208 14.62 0.60 18.21 clear, bubbles

6th Quarter 4/19/10 14:30 9.55 1.5 7.49 0.27 -237 16.88 3.62 22.66 clear

7th Quarter 7/21/10 8:33 13.56 2.0 7.46 0.14 -256 15.19 3.53 23.25 clear, bubly

8th Quarter 10/20/10 10:21 12.90 25 7.87 0.45 -167 15.04 3.69 23.07 clear

9th Quarter 1/18/11 11:11 9.55 1.3 7.96 0.52 -174 13.00 2.87 23.26 clear

10th Quarter 4/20/11 8:32 10.48 2.2 7.76 0.76 -181 13.88 8.87 23.07 clear
PL2-031A Baseline 8/27/08 12:45 10.51 3.9 6.91 0.79 -73.2 14.68 6.69 2.002 clear

1st Quarter 1/21/09 15:10 9.01 25 6.90 0.60 -71.0 13.10 3.65 0.220 clear

2nd Quarter 4/21/09 11:21 10.28 1.9 6.90 0.14 -163 12.60 8.88 2.508 clear

3rd Quarter 7/21/09 10:05 10.13 23 7.77 0.23 -5.10 14.15 0.68 1.901 clear

4th Quarter 10/19/09 15:54 8.94 2.1 6.75 0.28 -19.6 14.56 9.64 1.960 clear

5th Quarter 1/20/10 11:11 7.24 1.5 7.32 0.34 -136 13.96 1.51 1.644 clear

6th Quarter 4/20/10 11:30 8.47 2.0 7.31 6.83 45.0 12.69 1.59 0.690 clear

7th Quarter 7/21/10 12:58 10.45 24 7.07 0.42 -104 15.13 0.81 2.080 clear

8th Quarter 10/20/10 14:22 10.41 25 7.52 0.65 -7.3 16.47 1.79 2.136 clear

9th Quarter 1/18/11 11:55 8.27 2.0 7.97 0.55 -23.4 13.21 0.33 2.235 clear

10th Quarter 4/20/11 12:10 9.44 1.6 7.96 0.52 -19.0 11.62 4.89 0.601 clear
PL2-032A Baseline 8/27/08 8:14 10.86 4.0 4.79 0.67 588 15.68 7.48 2.598 clear

1st Quarter 1/20/09 11:04 10.21 2.8 6.60 0.80 -103 12.20 14.39 0.260 amber color

2nd Quarter 4/20/09 10:45 11.22 3.3 6.64 0.28 -121 14.08 7.54 2.624 clear

3rd Quarter 7/20/09 8:52 10.84 4.0 6.78 0.35 -59.7 15.06 0.61 2.139 clear

4th Quarter 10/19/09 11:07 10.02 4.3 6.26 0.62 -56.0 15.61 2.63 2.191 clear

5th Quarter 1/18/10 9:32 8.70 4.0 6.61 0.47 -78.5 13.69 4.25 1.634 clear

6th Quarter 4/19/10 9:40 9.55 22 6.55 0.51 -105 13.65 7.93 2.052 clear

7th Quarter 7/20/10 10:29 11.36 2.0 6.51 0.30 -132 15.92 0.05 2.168 clear, colorless

8th Quarter 10/20/10 13:55 11.35 2.0 7.08 0.51 -85.0 17.11 1.24 2.077 clear

9th Quarter 1/17/11 11:00 9.30 2.6 6.51 0.73 -142 13.09 6.19 1.722 clear

10th Quarter 4/20/11 11:01 10.35 2.3 7.00 1.22 -56.0 12.02 7.82 2.366 clear
PL2-035A Baseline 9/2/08 12:55 10.40 6.0 6.31 0.07 -59.2 15.38 8.13 3.221 clear

1st Quarter 1/20/09 12:49 9.82 2.8 6.60 0.90 -168 14.40 3.36 0.320 clear

2nd Quarter 4/21/09 9:15 11.08 3.2 6.42 0.18 -119 14.46 9.84 3.824 clear

3rd Quarter 7/20/09 10:25 10.81 2.0 6.97 0.14 -62.4 15.75 0.96 2.686 clear

4th Quarter 10/20/09 15:16 9.75 3.3 6.68 0.79 -59.6 15.44 4.19 3.039 clear

5th Quarter 1/18/10 14:47 8.75 3.0 6.46 0.18 -104 15.15 9.49 2.388 clear

6th Quarter 4/21/10 9:37 9.29 1.7 6.62 0.30 -116 13.75 2.67 2.887 clear

7th Quarter 7/21/10 11:57 11.32 1.1 6.36 0.31 -122 16.59 6.43 2.831 clear

8th Quarter 10/18/10 14:27 11.22 25 6.49 0.35 -20.9 16.37 3.14 2.876 clear

9th Quarter 1/19/11 10:22 9.09 25 6.44 0.46 -98.9 15.09 1.53 2.746 clear

10th Quarter 4/21/11 9:07 10.39 2.2 6.54 0.79 -18.9 13.68 3.69 2.568 clear

PP-1B-I Baseline 9/3/08 8:46 11.20 3.2 6.88 0.08 110 14.36 713 8.568 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/21/09 14:03 11.43 24 8.20 0.07 -36.5 16.26 1.02 7.495 clear

4th Quarter 10/21/09 15:49 10.41 22 6.99 0.76 -205 14.62 2.99 13.84 clear

5th Quarter 1/18/10 10:35 9.09 2.0 6.05 0.26 -247 12.67 4.24 11.70 clear, bubbly

6th Quarter 4/19/10 10:50 9.96 2.0 6.45 1.41 -109 14.36 1.55 13.59 clear

7th Quarter 7/20/10 14:22 11.83 2.5 6.34 0.16 -230 15.72 0.86 14.02 clear, colorless

8th Quarter 10/20/10 10:58 11.80 25 6.57 0.47 -261 15.28 3.48 12.66 clear

9th Quarter 1/18/11 8:34 9.73 1.5 6.46 0.74 -161 11.70 5.49 12.66 clear

10th Quarter 4/19/11 7:43 10.81 3.0 6.59 0.71 -78.2 12.91 12.7 11.87 bubbly, odor

PP-2B-I Baseline 9/3/08 10:03 10.10 4.5 7.05 0.05 29.9 15.55 9.43 5.037 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/20/09 11:04 12.34 22 6.96 0.11 -61.7 16.18 8.88 4.296 clear

4th Quarter 10/20/09 14:17 9.39 3.0 6.98 0.80 -70.0 14.88 4.49 4.178 clear

5th Quarter 1/19/10 9:33 6.63 22 6.74 0.21 -117 14.11 1.24 4.098 clear

6th Quarter 4/21/10 10:30 8.82 1.9 6.78 0.46 -122 12.90 3.47 6.151 clear

7th Quarter 7/22/10 10:33 12.56 1.9 6.65 0.27 -137 15.41 2.25 4.913 clear, colorless

8th Quarter 10/21/10 8:50 12.00 22 6.98 1.07 -62.3 14.56 2.85 4.806 clear

9th Quarter 1/19/11 11:19 8.92 1.5 6.96 0.52 -99.6 13.30 4.27 4.324 clear

10th Quarter 4/21/11 10:15 12.07 2.7 6.84 0.78 -59.6 13.81 9.29 4.896 clear
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Table 1. 2-66 ERD IM Groundwater Field Parameter Summary

Total Volume Dissolved - Specific
Well Event Date Time Depthfto tWater Purged pH Oxygen OTIP Tempoerature Tl;‘:.kr"lf'ty Conductivity Comments
(feet) (gallons) (mg/L) (mV) (°c) ( s) (mS/cm)
PP-2B-O 4th Quarter 10/20/09 13:30 9.04 2.1 6.83 1.06 -49.4 15.24 2.83 3.732 clear, slightly gray
5th Quarter 1/19/10 8:56 7.44 3.0 6.72 0.34 -110 14.09 2.27 3.021 clear
6th Quarter 4/21110 11:1 8.40 1.5 6.73 0.37 -115 12.93 1.75 3.717 clear
7th Quarter 7/22/10 9:53 13.83 1.8 6.49 0.29 -126 14.99 1.12 3.633 clear, bubbly, colorless
8th Quarter 10/21/10 8:11 12.81 21 6.92 1.08 -49.4 14.50 1.53 3.435 clear
9th Quarter 1/19/11 10:55 8.82 1.5 6.75 0.50 -96.0 13.79 1.21 3.399 clear
10th Quarter 4/21/111 11:06 13.86 1.9 7.03 1.03 17.4 14.54 8.62 3.336 clear
PP-3A-1 Baseline 9/2/08 15:15 10.92 43 6.05 0.04 -61.6 14.01 7.31 2.722 clear
1st Quarter 1/21/09 14:25 9.52 2.8 6.40 0.60 7.0 13.80 1.46 0.190 clear
2nd Quarter 4/21/09 9:56 10.78 2.2 6.29 0.16 -4.9 13.99 4.56 2.692 clear
3rd Quarter 7/20/09 12:01 10.51 2.0 6.89 0.07 -23.8 14.63 1.75 2.238 clear
4th Quarter 10/21/09 12:27 9.53 2.1 7.09 0.44 19.5 14.84 1.68 2.129 clear
5th Quarter 1/19/10 14:00 8.13 2.2 6.95 0.10 -97.3 14.77 1.38 1.748 clear
6th Quarter 4/22/10 10:06 9.02 1.2 7.06 0.31 -62.6 13.25 1.59 2.289 clear
7th Quarter 7/21/10 9:59 10.96 1.0 6.72 0.19 -201 14.36 1.36 2.865 clear, slightly gray
8th Quarter 10/18/10 13:00 10.92 1.7 7.16 0.23 -218 15.72 2.46 2.578 clear
9th Quarter 1/19/11 8:30 8.82 1.9 6.87 0.65 -71.6 13.56 2.07 2.560 clear
10th Quarter 4/20/11 13:29 9.98 25 7.05 1.09 -60.2 13.68 5.80 3.079 clear
PP-3B-I Baseline 9/2/08 15:59 11.04 4.5 6.06 0.03 -95.4 14.11 22.70 9.979 clear
1st Quarter NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 13:13 10.75 3.3 8.01 0.20 -262 15.12 1.01 9.315 clear
4th Quarter 10/21/09 13:41 9.44 5.1 7.54 0.35 -285 13.95 0.44 11.32 clear, gray
5th Quarter 1/20/10 8:44 7.94 4.5 6.91 0.27 -311 13.28 1.70 9.271 clear
6th Quarter 4/22/10 9:35 8.92 1.9 6.64 0.39 -62.9 13.10 1.21 13.55 clear
7th Quarter 7/21/10 10:38 11.28 1.4 7.25 0.18 -256 14.73 2.92 11.07 clear, bubbly
8th Quarter 10/18/10 12:30 11.01 22 7.18 0.30 -250 15.01 1.89 13.82 clear
9th Quarter 1/19/11 9:04 8.77 1.3 6.90 0.55 -207 13.09 5.44 12.20 clear
10th Quarter 4/20/11 14:00 10.24 1.7 7.26 0.59 -66.9 13.88 9.13 11.19 clear
PP-4B-I Baseline 9/3/08 11:00 10.25 4.1 6.85 0.06 42.3 16.28 8.68 3.749 clear
1st Quarter 1/20/09 12:01 9.57 2.2 6.70 0.70 -134 14.00 3.38 0.540 clear
2nd Quarter 4/21/09 10:45 11.49 2.6 6.96 0.1 -280 16.12 5.41 4.639 clear
3rd Quarter 7/20/09 9:52 10.80 2.7 7.09 0.28 -52.1 15.83 0.09 2.997 clear
4th Quarter 10/21/09 9:35 9.45 1.7 6.96 0.64 -60.3 15.43 1.01 3.411 clear
5th Quarter 1/18/10 13:31 7.70 3.5 6.54 0.15 -112 14.99 0.24 4.204 clear
6th Quarter 4/21/10 13:25 8.92 2.0 6.81 0.50 -108 13.33 3.43 4.049 clear
7th Quarter 7/122/10 911 12.30 1.0 6.41 0.32 -160 15.73 1.74 4.447 clear, colorless
8th Quarter 10/21/10 10:10 11.83 2.0 6.84 0.63 -59.0 15.41 2.21 4.366 clear
9th Quarter 1/19/11 12:11 8.92 2.0 6.76 0.53 -95.4 14.52 1.96 5.079 clear
10th Quarter 4/18/11 14:14 11.57 2.0 6.77 0.59 -62.6 14.59 NM 4.222 clear
PP-4B-O 4th Quarter 10/21/09 9:03 9.09 24 6.76 0.82 -56.9 15.49 1.57 3.455 clear
5th Quarter 1/18/10 14:01 6.80 1.4 6.51 0.27 -85.8 15.46 1.07 5.253 clear
6th Quarter 4/21110 12:21 8.46 1.5 6.82 0.42 -89.1 12.99 3.89 5.306 clear
7th Quarter 7/22/10 8:35 13.39 1.3 5.68 0.29 -131 15.62 217 5.639 clear, colorless
8th Quarter 10/21/10 9:23 12.51 21 6.20 0.70 -45.7 15.32 7.35 4.078 clear
9th Quarter 1/19/11 12:54 8.75 2.0 6.58 0.43 -118 14.01 2.87 5.09 clear
10th Quarter 4/18/11 14:47 13.14 2.0 6.76 0.58 -63.0 15.23 1.89 4.366 clear
PP-5B-I Baseline 9/3/08 12:05 10.50 25 6.95 0.02 77.9 14.47 7.92 15.25 clear
1st Quarter NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 13:40 10.88 1.5 8.40 0.13 -180 15.09 0.31 0.400 clear
4th Quarter 10/21/09 14:41 9.50 25 8.16 0.42 -170 14.95 0.93 0.492 clear
5th Quarter 1/19/10 13:01 7.95 5.7 7.01 0.23 -113 14.35 0.68 15.19 clear
6th Quarter 4/20/10 10:09 9.03 25 7.09 3.24 36.6 13.78 1.35 0.252 clear
7th Quarter 7/20/10 13:33 11.32 2.0 7.03 0.40 -120 15.25 2.41 0.276 clear
8th Quarter 10/20/10 13:12 11.05 5.0 7.30 1.01 -75.0 15.39 1.13 17.23 clear
9th Quarter 117111 12:22 8.85 5.8 7.05 0.60 -153 13.99 2.08 12.93 clear
10th Quarter 4/20/11 10:16 10.12 5.4 7.30 0.42 -70.1 13.20 5.41 17.41 clear
Notes:
°C = degrees Celsius NM = not measured
mg/L = milligrams per liter NS = not sampled
mS/cm = milliSiemens per centimeter NTU = nephlometric turbidity units
mV = millivolt ORP = oxidation-reduction potential
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Table 2. 2-66 ERD IM Ninth Quarter Groundwater Monitoring Analytical Results (January 2011)

Chlorinated VOCs TO0C Dissolved Gases Ferrous Anions Metals Organic Acids Bacterial
Well Date (ng/L) (mg/L) (ngl/L) Iron (mglL) (ngl/L) (mglL) Census
PCE | TCE | DCE vC Methane | Ethane | Ethene | (Mg/L) NO, | SO, | Arsenic | Manganese | Pyruvic [ Lactic | Formic | Acetic [ Propionic| Butyric | (cells/ml)
PL2-041AA 1/18/11 <0.6 56 129 1.0 NS NS NS NS NS NS NS 2.8 43 NS NS NS NS NS NS NS
PL2-008B 1/18/11 <0.2 2.3 2.1 1.8 4.84 NS NS NS NS NS NS <0.5 732 NS NS NS NS NS NS NS
PL2-008C 1/18/11 <0.2 <0.2 <0.2 <0.2 NS NS NS NS NS NS NS 5.0 44 NS NS NS NS NS NS NS
PL2-010A 1/19/11 <4.0 850 150 7.2 8.75 NS NS NS NS NS NS 2.8 615 NS NS NS NS NS NS NS
PL2-017A 117/1 <0.2 1.2 <0.2 <0.2 3.78 <0.7 <1.2 <11 0.137 0.4 191 0.4 3 <10 M <25 ND <1 05J <1 1.90 J
PL2-021A 1/18/11 <1.0 8.4 107 64 278 4,330 6.1 1,720 288 <0.1 0.6 17.2 1,430 <10 M <25M ND 420 40 29 212,000
PL2-021A (dup) 1/18/11 <2.0 8.8 110 62 290 4,780 6.7 1,910 288 0.2 <0.1 16.8 1,430 <10 M <25M ND 420 42 25 307,000
PL2-021B 1/18/11 <0.2 0.8 2.5 3.7 8.43 NS NS NS NS NS NS 2 553 NS NS NS NS NS NS NS
PL2-021C 1/18/11 <0.2 <0.2 0.3 0.6 48.4 NS NS NS NS NS NS 3 352 NS NS NS NS NS NS NS
PL2-031A 1/18/11 <0.2 0.4 0.7 <0.2 5.32 35.3 <1.2 <1.1 0.838 <0.1 58.8 7 97 1.3JM <25M ND 12 14 <1 NS
PL2-032A 1/17/11 <0.2 <0.2 0.6 1.1 11.9 14,600 170 <1.1 304 <0.1 8.9 1.8 1,250 <10M <25 ND <1 <1 <1 NS
PL2-035A 1/19/11 <4.0 <4.0 155 620 5.68 26,400 15.2 46.8 44.6 NS NS 0.8 846 NS NS NS NS NS NS NS
PP-1B-| 1/18/11 <0.2 <0.2 0.5 0.3 1,260 NS NS NS NS NS NS 2 1,720 NS NS NS NS NS NS NS
PP-2B-| 1/19/11 <0.2 <0.2 0.6 04 3.03 NS NS NS NS NS NS 2.4 468 NS NS NS NS NS NS NS
PP-2B-I (dup) 1/19/11 <0.2 <0.2 0.5 04 3.00 NS NS NS NS NS NS 1 517 NS NS NS NS NS NS NS
PP-2B-O 1/19/11 <0.2 <0.2 0.3 1.8 NS NS NS NS NS NS NS 0.8 742 NS NS NS NS NS NS NS
PP-3A-| 1/19/11 <0.2 0.9 2.4 04 6.26 NS NS NS NS NS NS 2.0 430 NS NS NS NS NS NS NS
PP-3B-I| 1/19/11 <0.2 <0.2 0.4 <0.2 2.56 NS NS NS NS NS NS 3 643 NS NS NS NS NS NS NS
PP-4B-| 1/19/11 <0.2 <0.2 04 0.4 2.36 NS NS NS NS NS NS 1 452 NS NS NS NS NS NS NS
PP-4B-O 1/19/11 <0.2 0.2 0.3 0.3 NS NS NS NS NS NS NS 1 726 NS NS NS NS NS NS NS
PP-5B-| 117/1 <0.2 <0.2 2.1 <0.2 2.33 NS NS NS NS NS NS 4 278 NS NS NS NS NS NS NS
NOTES:

< = not detected at the reporting limit indicated

J = estimated result

M = recovery/relative percent difference poor for matrix spike/matrix spike duplicate

ND = no data reported

NS = no sample submitted for this analysis

cells/ml = cells per milliliter

mg/L = milligrams per liter

ug/L = micrograms per liter

DCE = sum of cis-1,2-, trans-1,2-, and 1,1-dichloroethene

PCE = tetrachloroethene
TCE = trichloroethene

TOC = total organic carbon

VC = vinyl chloride
VOCs = volatile organic compounds

NO; = nitrate ion
SO, = sulfate ion




Table 3. 2-66 ERD IM Tenth Quarter Groundwater Monitoring Analytical Results (April 2011)

Chlorinated VOCs TOC Dissolved Gases Ferrous Anions Metals Organic Acids Bacterial

Well Date (ngl/L) (mgiL) (ng/L) Iron (mglL) (nglL) (mg/L) Census

PCE | TCE | DCE vC Methane | Ethane | Ethene | (Mg/L) NO, | SO, | Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic| Butyric | (cells/ml)
PL2-041AA 4/18/11 <1.0 74 121 24 NS NS NS NS NS NS NS 25 63 NS NS NS NS NS NS NS
PL2-008B 4/18/11 <0.2 5.0 3.2 25 6.53 NS NS NS NS NS NS <0.5 611 NS NS NS NS NS NS NS
PL2-008C 4/18/11 <0.2 <0.2 <0.2 <0.2 NS NS NS NS NS NS NS 2.8 44 NS NS NS NS NS NS NS
PL2-010A 4/21/11 <4.0 730 160 6.2 6.77 NS NS NS NS NS NS 0.9 561 NS NS NS NS NS NS NS
PL2-017A 4/19/11 <0.2 1.5 <0.2 <0.2 2.49 <0.7 <1.2 <1.1 0.059 0.3 31.0 0.3 2 <10 <25 ND <5 <5 <5 23.2
PL2-017 (dup) 4/19/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 54.5

PL2-021A 4/19/11 <2.0 5.0 312 390 258 5,530 27.9 2,360 191 <1.0 <1.0 13.5 1,060 <10 <25 ND 230 22 2.6 J 237,000
PL2-021B 4/19/1 <0.2 0.2 0.6 0.8 5.03 NS NS NS NS NS NS 1.5 341 NS NS NS NS NS NS NS
PL2-021C 4/20/11 <0.2 <0.2 0.3 0.7 50.0 NS NS NS NS NS NS 3 353 NS NS NS NS NS NS NS
PL2-031A 4/20/11 <0.2 20 4.7 <0.2 1.89 <0.7 <1.2 <1.1 0.047 0.2 16.9 1.7 <1 <10 M <25 ND <5 <5 <5 NS
PL2-032A 4/20/11 <0.2 <0.2 0.3 1.0 11.6 15,200 143 <1.1 26.8 0.1 0.5 0.6 1,190 <10 M <25 ND <5 <5 <5 NS
PL2-032A (dup) 4/20/11 <0.2 <0.2 0.3 0.9 1.7 14,700 137 <1.1 26.8 <0.1 0.5 0.6 1,140 <10 M <25 ND <5 <5 <5 NS
PL2-035A 4/21/11 <10 <10 410 900 5.90 9,030 3.0 18.9 36.9 NS NS <1 921 NS NS NS NS NS NS NS
PP-1B-I 4/19/11 <0.2 <0.2 <0.2 <0.2 364 NS NS NS NS NS NS <1 1,110 NS NS NS NS NS NS NS
PP-2B-I 4/21/11 <0.2 0.2 0.3 0.5 2.65 NS NS NS NS NS NS 1 656 NS NS NS NS NS NS NS
PP-2B-I (dup) 4/21/11 <0.2 <0.2 0.3 04 2.55 NS NS NS NS NS NS <1 606 NS NS NS NS NS NS NS
PP-2B-O 4/21/11 <0.2 <0.2 0.2 1.0 NS NS NS NS NS NS NS <1 741 NS NS NS NS NS NS NS
PP-3A-I 4/20/11 <0.2 0.9 6.9 3.0 5.28 NS NS NS NS NS NS 1.3 711 NS NS NS NS NS NS NS
PP-3B-I 4/20/11 <0.2 0.3 24 25 2.91 NS NS NS NS NS NS 2 619 NS NS NS NS NS NS NS
PP-4B-I 4/18/11 <0.2 <0.2 0.3 0.3 3.64 NS NS NS NS NS NS <0.5 298 NS NS NS NS NS NS NS
PP-4B-O 4/18/11 <0.2 <0.2 04 04 NS NS NS NS NS NS NS <0.5 455 NS NS NS NS NS NS NS
PP-5B-I 4/20/11 <0.2 <0.2 1.7 <0.2 1.94 NS NS NS NS NS NS <1 274 NS NS NS NS NS NS NS

NOTES:

< = not detected at the reporting limit indicated

J = estimated result

M = recovery/relative percent difference poor for matrix spike/matrix spike duplicate
ND = no data reported

NS = no sample submitted for this analysis

cells/ml = cells per milliliter
mg/L = milligrams per liter
ug/L = micrograms per liter

DCE = sum of cis-1,2-, trans-1,2-, and 1,1-dichloroethene
PCE = tetrachloroethene

TCE = trichloroethene

TOC = total organic carbon

VC = vinyl chloride

VOCs = volatile organic compounds

NO; = nitrate ion
SO, = sulfate ion




Table 4. 2-66 ERD IM Groundwater Monitoring Analytical Data Summary

Chlorinated VOCs TOC Dissolved Gases F | Anions Metals Organic Acids Bacterial
Well Event Date (ug/L) e (ug/L) e"°”7|_ ron (mg/L) (ug/L) (mg/L) Census
PCE TCE DCE VvC (mg/L) Methane | Ethane | Ethene (mg/L) NO, SO, Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic | Butyric | (cells/ml)
PL2-041AA  |4th Quarter 10/20/09 <1.2 220 277 4.0 NS NS NS NS NS NS NS 41 48 NS NS NS NS NS NS NS
5th Quarter 1/20/10 <2.0 91 214 31 NS NS NS NS NS NS NS 3.7 53 NS NS NS NS NS NS NS
6th Quarter 4/20/10 <0.2 83 181 2.6 NS NS NS NS NS NS NS 2.6 56 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <1.0 85 127 1.6 NS NS NS NS NS NS NS 22 60 NS NS NS NS NS NS NS
8th Quarter 10/20/10 <0.2 61 140 1.0 NS NS NS NS NS NS NS 25 62 NS NS NS NS NS NS NS
9th Quarter 1/18/11 <0.6 56 129 1.0 NS NS NS NS NS NS NS 2.8 43 NS NS NS NS NS NS NS
10th Quarter 4/18/11 <1.0 74 121 24 NS NS NS NS NS NS NS 25 63 NS NS NS NS NS NS NS
PL2-008B  |Baseline 9/2/08 <1.0 <1.0 5.8 46 3.07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 0.2 1.3 29 5.45 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 0.2 1.2 29 5.45 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/20/09 <0.2 0.4 1.1 1.9 3.59 NS NS NS NS NS NS 0.6 724 NS NS NS NS NS NS NS
5th Quarter 1/20/10 <0.2 0.3 0.6 1.2 2.77 NS NS NS NS NS NS <0.5 860 NS NS NS NS NS NS NS
6th Quarter 4/21/10 <0.2 0.5 0.7 1.6 2.08 NS NS NS NS NS NS <1 510 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <0.2 2.0 2.1 4.7 676 NS NS NS NS NS NS <2 2,740 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <0.2 2.0 2.0 4.8 710 NS NS NS NS NS NS <2 2,940 NS NS NS NS NS NS NS
8th Quarter 10/18/10 <0.2 1.6 2.0 1.5 10.2 NS NS NS NS NS NS <0.5 792 NS NS NS NS NS NS NS
8th Quarter 10/18/10 <0.2 1.6 2.0 1.6 9.23 NS NS NS NS NS NS <0.5 797 NS NS NS NS NS NS NS
9th Quarter 1/18/11 <0.2 2.3 2.1 1.8 4.84 NS NS NS NS NS NS <0.5 732 NS NS NS NS NS NS NS
10th Quarter 4/18/11 <0.2 5.0 3.2 25 6.53 NS NS NS NS NS NS <0.5 611 NS NS NS NS NS NS NS
PL2-008C  |4th Quarter 10/20/09 <0.2 <0.2 0.4 0.9 NS NS NS NS NS NS NS 1 45 NS NS NS NS NS NS NS
5th Quarter 1/20/10 <0.2 <0.2 <0.2 0.2 NS NS NS NS NS NS NS 31 49 NS NS NS NS NS NS NS
6th Quarter 4/20/10 <0.2 <0.2 <0.2 <0.2 NS NS NS NS NS NS NS 2 46 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <0.2 <0.2 0.3 <0.2 NS NS NS NS NS NS NS 2 46 NS NS NS NS NS NS NS
8th Quarter 10/21/10 <0.2 <0.2 0.7 0.7 NS NS NS NS NS NS NS 27 48 NS NS NS NS NS NS NS
9th Quarter 1/18/11 <0.2 <0.2 <0.2 <0.2 NS NS NS NS NS NS NS 5.0 44 NS NS NS NS NS NS NS
10th Quarter 4/18/11 <0.2 <0.2 <0.2 <0.2 NS NS NS NS NS NS NS 2.8 44 NS NS NS NS NS NS NS
PL2-010A  |Baseline 9/2/08 <5.0 590 107 <5.0 <1.5 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <5.0 860 89 <5.0 1.88 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <6.0 520 86 6.6 <1.50 NS NS NS NS NS NS <0.5 747 NS NS NS NS NS NS NS
5th Quarter 1/19/10 <4.0 270 530 250 2.82 NS NS NS NS NS NS 0.6 1,380 NS NS NS NS NS NS NS
6th Quarter 4/22/10 <3.0 90 1,719 | 660 <1.50 NS NS NS NS NS NS <0.5 1,090 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <5.0 620 280 42 2.38 NS NS NS NS NS NS <0.5 546 NS NS NS NS NS NS NS
8th Quarter 10/18/10 0.4 920 338 60 8.80 NS NS NS NS NS NS 1.5 138 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <4.0 850 150 7.2 8.75 NS NS NS NS NS NS 2.8 615 NS NS NS NS NS NS NS
10th Quarter 4/21/11 <4.0 730 160 6.2 6.77 NS NS NS NS NS NS 0.9 561 NS NS NS NS NS NS NS
PL2-017A  [Baseline 8/27/08 <0.2 1.6 0.3 <0.2 1.66 3.5 <1.2 <11 6.84 <10.0| 655 <2 126 <4 <1 <1 <1 <1 <1 3.99
Baseline 8/27/08 <0.2 1.5 0.2 <0.2 1.51 31 <1.2 <1.1 6.84 <10.0| 655 <2 125 <4 <1 <1 <1 <1 <1 NS
1st Quarter 1/21/09 <0.2 2.1 0.2 <0.2 3.34 6.9 <1.2 <1.1 1.50 <0.1 52.7 <0.5 16 <4 <1 <1 <1 <1 <1 NS
2nd Quarter 4/20/00 <0.2 0.7 <0.2 <0.2 3.39 <0.7 <1.2 <1.1 0.51 <0.1 49.5 0.5 6 <4 <1 <1 <1 <1 <1 NS
3rd Quarter 7/21/09 <0.2 0.6 <0.2 <0.2 <1.50 4.6 <1.2 <1.1 3.98 <0.2 403 <1 102 <10 <25 ND <1 <1 <1 18.6
3rd Quarter 7/21/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 7.70
4th Quarter 10/19/09 <0.2 0.9 0.2 <0.2 1.94 9.7 <1.2 <1.1 0.702 <1.0 576 <1 30 <0.070 M | 0.066 J ND 0.050J| <0.070 <0.070 17.5
4th Quarter 10/19/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 3.50
5th Quarter 1/19/10 <0.2 2.0 <0.2 <0.2 2.61 <0.7 <1.2 <1.1 0.117 1.8 334 0.6 3 <10 <25 ND <1 <1 <1 6.30
5th Quarter 1/19/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 2.50
6th Quarter 4/20/10 <0.2 1.9 <0.2 <0.2 <1.50 <0.7 <1.2 <1.1 0.703 <0.1 216 <1 14 <10 <25 M ND <1.0 <1.0 <1.0 3.80
6th Quarter 4/20/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 1.50
7th Quarter 7/20/10 <0.2 1.5 <0.2 <0.2 8.84 6.9 <1.2 <1.1 5.94 <0.1 233 <0.5 54 <10 M <25 ND <1.0 <1.0 <1.0 15.6
7th Quarter 7/20/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 7.60
8th Quarter 10/20/10 <0.2 2.3 0.2 <0.2 2.35 52.2 <1.2 <1.1 1.73 <0.1 223 2 42 <10 <25M ND <1.0 <1.0 <1.0 1.60
8th Quarter 10/20/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 2.25
9th Quarter 117/1 <0.2 1.2 <0.2 <0.2 3.78 <0.7 <1.2 <1.1 0.137 0.4 19.1 0.4 3 <10 M <25 ND <1.0 0.5J <1.0 1.90J
10th Quarter 4/19/11 <0.2 1.5 <0.2 <0.2 2.49 <0.7 <1.2 <1.1 0.059 0.3 31.0 0.3 2 <10 <25 ND <5 <5 <5 23.2
10th Quarter 4/19/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 54.5
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Table 4. 2-66 ERD IM Groundwater Monitoring Analytical Data Summary

Chlorinated VOCs TOC Dissolved Gases F | Anions Metals Organic Acids Bacterial
Well Event Date (ug/L) e (ug/L) e"°”7|_ ron (mg/L) (ug/L) (mg/L) Census
PCE TCE DCE VvC (mg/L) Methane | Ethane | Ethene (mg/L) NO, SO, Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic | Butyric | (cells/ml)
PL2-021A  |Baseline 8/27/08 4.0 2,700 870 35 9.40 6.6 <1.2 1.2 96.0 <5.0 | 73.0 0.9 2,840 <4 <1 <1 <1 <1 <1 0.245J
1st Quarter 1/21/09 <300 310 3,800 | <300 680 253 <1.2 2.6 560 <0.5 110 8.6 2,240 <4 33.1 24 346.9 43.3 501.6 NS
2nd Quarter 4/20/09 <0.2 14 5,013 22 542 15.7 <1.2 <11 505 <0.5 1.3 15.9 2,250 <4 <1 <1 396.4 68.3 318.7 NS
3rd Quarter 7/21/09 <20 <20 | 4,720 | 360 530 190 <1.2 10.2 479 <1.0 | <0.5 14.0 1,930 <10 9.6 ND 380 66 260 6,800
4th Quarter 10/19/09 <20 <20 1,000 | 11,000 473 253 <1.2 76.5 396 <0.5 0.8 13.2 1,530 6.6 22 ND 410 60 220 372,000
5th Quarter 1/18/10 <20 <20 410 | 3,800 372 2,730 <1.2 433 406 <0.1 <1.0 15.1 1,560 28J <120 ND 750 100 110 2,200,000
6th Quarter 4/19/10 <6.0 <6.0 256 730 290 6,230 <1.2 2,530 382 <1.0 | <1.0 13.7 1,710 <10 <25 M ND 430 75 43 6,840
7th Quarter 7/20/10 <0.2 1.1 45 310 418 3,940 <1.2 2,500 358 <0.1 <0.5 16 1,760 <10 M <25 ND 440 74 57 1,200,000
8th Quarter 10/20/10 <3.0 <3.0 43 150 362 3,300 <1.2 1,710 336 <0.1 1.2 15.2 1,830 <10 <25 M ND 500 61 43 72,500
9th Quarter 1/18/11 <1.0 8.4 107 64 278 4,330 6.1 1,720 288 <0.1 0.6 17.2 1,430 <10 M <25M ND 420 40 29 212,000
9th Quarter 1/18/11 <2.0 8.8 110 62 290 4,780 6.7 1,910 288 0.2 <0.1 16.8 1,430 <10 M <25 M ND 420 42 25 307,000
10th Quarter 4/19/11 <2.0 5.0 312 390 258 5,530 27.9 2,360 191 <1.0 | <1.0 13.5 1,060 <10 <25 ND 230 22 26J 237,000
PL2-021B  [Baseline 9/2/08 <0.2 <0.2 1.2 0.6 3.21 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 <0.2 <0.2 34 3.0 141 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/22/09 <0.2 <0.2 0.8 0.5 <1.50 NS NS NS NS NS NS <1 481 NS NS NS NS NS NS NS
5th Quarter 1/18/10 <0.2 <0.2 1.0 0.3 3.50 NS NS NS NS NS NS 0.8 268 NS NS NS NS NS NS NS
6th Quarter 4/19/10 <0.2 <0.2 0.8 0.5 222 NS NS NS NS NS NS <0.5 231 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <0.2 24 6.4 3.6 200 NS NS NS NS NS NS <0.5 365 NS NS NS NS NS NS NS
8th Quarter 10/20/10 <0.2 0.7 7.4 7.8 37.9 NS NS NS NS NS NS 1 702 NS NS NS NS NS NS NS
9th Quarter 1/18/11 <0.2 0.8 25 3.7 8.43 NS NS NS NS NS NS 2 553 NS NS NS NS NS NS NS
10th Quarter 4/19/11 <0.2 0.2 0.6 0.8 5.03 NS NS NS NS NS NS 1.5 341 NS NS NS NS NS NS NS
PL2-021C |Baseline 9/2/08 <0.2 <0.2 0.3 0.4 48.8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 <0.2 <0.2 <0.2 0.7 43.6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/22/09 <0.2 <0.2 <0.2 0.7 46.4 NS NS NS NS NS NS <2 359 NS NS NS NS NS NS NS
5th Quarter 1/18/10 <0.2 <0.2 <0.2 0.7 48.6 NS NS NS NS NS NS 4 354 NS NS NS NS NS NS NS
6th Quarter 4/19/10 <0.2 <0.2 0.2 0.5 34.0 NS NS NS NS NS NS 2 389 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <0.2 <0.2 <0.2 0.4 48.4 NS NS NS NS NS NS <2 399 NS NS NS NS NS NS NS
8th Quarter 10/20/10 <0.2 <0.2 <0.2 0.4 56.0 NS NS NS NS NS NS 3 355 NS NS NS NS NS NS NS
9th Quarter 1/18/11 <0.2 <0.2 0.3 0.6 48.4 NS NS NS NS NS NS 3 352 NS NS NS NS NS NS NS
10th Quarter 4/20/11 <0.2 <0.2 0.3 0.7 50.0 NS NS NS NS NS NS 3 353 NS NS NS NS NS NS NS
PL2-031A  [Baseline 8/27/08 <0.2 3.0 1.3 2.1 5.92 121 <1.2 <11 1.03 <1.0 | 737 NS NS <4 <1 <1 <1 <1 <1 NS
1st Quarter 1/21/09 <0.2 2.0 2.3 1.5 6.26 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 5.9 1.1 35 6.50 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 <0.2 7.2 2.8 <0.2 7.39 11.8 <1.2 <1.1 1.91 <0.1 64.5 NS NS <10 24 ND <1 <1 <1 NS
4th Quarter 10/19/09 <0.2 1.2 1.7 0.5 5.86 32.8 <1.2 <1.1 0.878 <0.5 | 755 7.0 65 <0.070 M | 0.091J ND 0.030J| <0.070 <0.070 NS
4th Quarter 10/19/09 <0.2 1.0 1.5 0.6 6.11 39.0 <1.2 <11 0.907 <0.5 | 746 7.3 65 <0.070 M | 0.087 J ND 0.038J| <0.070 <0.070 NS
5th Quarter 1/20/10 <0.2 0.4 0.9 0.2 8.43 285 <1.2 <1.1 0.677 <0.1 82.6 6.9 70 <10 <25 ND <1.0 <1.0 <1.0 NS
5th Quarter 1/20/10 <0.2 0.3 0.9 0.2 8.38 291 <1.2 <11 0.685 <0.1 78.8 7.5 70 <10 <25 ND <1.0 <1.0 <1.0 NS
6th Quarter 4/20/10 <0.2 3.7 1.0 <0.2 4.12 14.7 <1.2 <1.1 0.674 <0.1 70.8 4 75 <10 <25M ND <1.0 <1.0 <1.0 NS
6th Quarter 4/20/10 <0.2 3.7 1.0 <0.2 4.16 15.2 <1.2 <1.1 0.631 <0.1 69.3 4 75 <10 2.6 IM ND <1.0 <1.0 <1.0 NS
7th Quarter 7/21/10 <0.2 0.6 0.4 2.6 6.35 7.1 <1.2 <1.1 2.72 <0.1 79.3 9 101 <10 M <25 ND <1.0 <1.0 0.8J NS
8th Quarter 10/20/10 <0.2 6.8 1.4 <0.2 6.48 7.2 <1.2 <1.1 1.60 <0.1 86.9 54 100 <10 <25M ND <1.0 <1.0 1.1 NS
9th Quarter 1/18/11 <0.2 0.4 0.7 <0.2 5.32 35.3 <1.2 <1.1 0.838 <0.1 58.8 7 97 1.3JM <25 M ND 12 1.4 <1.0 NS
10th Quarter 4/20/11 <0.2 20 4.7 <0.2 1.89 <0.7 <1.2 >1.1 0.047 0.2 16.9 1.7 <1 <10 M <25 ND <5 <5 <5 NS
PL2-032A  |Baseline 8/27/08 <10 <10 <10 900 10.8 3,190 295 557 28.6 <1.0 6.3 NS NS <4 <1 <1 <1 <1 <1 88.3
1st Quarter 1/20/09 <0.2 <0.2 1.0 41 13.9 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/20/09 <1.0 <1.0 <1.0 43 12.7 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/20/09 <0.2 <0.2 0.6 13 23.0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/20/09 <0.2 <0.2 0.6 13 20.6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 <0.2 0.6 1 15.6 3,170 317 466 322 <0.1 0.2 NS NS <10 <25 ND <1 <1 <1 NS
3rd Quarter 7/20/09 <0.2 <0.2 0.6 1 17.5 3,120 285 429 314 <0.1 0.2 NS NS <10 <25 ND <1 <1 <1 NS
4th Quarter 10/19/09 <0.2 <0.2 0.9 14 14.4 4,380 306 323 30.3 <0.1 0.7 1.4 1,370 <0.070 M | 0.100J ND 0.020J| <0.070 <0.070 NS
5th Quarter 1/18/10 <0.2 <0.2 0.6 3.0 14.4 10,400 332 247 224 <0.1 0.3 1.5 1,280 <10 <25 ND <1 <1 <1 NS
6th Quarter 4/19/10 <0.2 <0.2 0.4 1.3 9.54 11,700 296 <11 26.0 <1.0 1.9 0.9 1,290 2.0J <25 M ND <1.0 <1.0 <1.0 NS
7th Quarter 7/20/10 <0.2 <0.2 0.4 1.6 12.9 6,920 227 1.2 354 <0.1 9.2 1.5 1,300 <10 M <25 ND <1.0 <1.0 0.8J NS
7th Quarter 7/20/10 <0.2 <0.2 0.4 1.6 14.0 7,150 225 1.2 35.8 <0.1 9.5 <0.5 1,320 <10 M <25 ND <1.0 <1.0 <1.0 NS
8th Quarter 10/20/10 <0.2 <0.2 0.7 23 1.3 5,920 168 4.0 0.59 <0.1 14.9 0.6 1,280 <10 <25M ND 06J <1.0 <1.0 NS
8th Quarter 10/20/10 <0.2 <0.2 0.7 21 11.9 5,860 164 3.7 0.59 <0.1 13.8 0.7 1,240 1.3J <25 M ND <1.0 <1.0 <1.0 NS
9th Quarter 117/1 <0.2 <0.2 0.6 1.1 11.9 14,600 170 <11 304 <0.1 8.9 1.8 1,250 <10 M <25 ND <1.0 <1.0 <1.0 NS
10th Quarter 4/20/11 <0.2 <0.2 0.3 1.0 11.6 15,200 143 <11 26.8 0.1 0.5 0.6 1,190 <10 M <25 ND <5 <5 <5 NS
10th Quarter 4/20/11 <0.2 <0.2 0.3 0.9 11.7 14700 137 <1.1 26.8 <0.1 0.5 0.6 1,140 <10 M <25 ND <5 <5 <5 NS
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Table 4. 2-66 ERD IM Groundwater Monitoring Analytical Data Summary

Chlorinated VOCs TOC Dissolved Gases F | Anions Metals Organic Acids Bacterial
Well Event Date (ug/L) e (ug/L) e"°”7|_ ron (mg/L) (ug/L) (mg/L) Census
PCE TCE DCE VvC (mg/L) Methane | Ethane | Ethene (mg/L) NO, SO, Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic | Butyric | (cells/ml)
PL2-035A |Baseline 9/2/08 <100 | <100 | 10,000 | 2,900 4.63 745 9.0 43.5 8.20 NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/20/09 <250 | <250 | 7,200 | 6,200 7.74 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 4.2 9,950 | 6,200 6.04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <100 | <100 | 6,400 | 3,000 6.84 9,080 44.5 225 50.5 NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/20/09 <12 <12 2,124 | 2,800 3.98 10,300 41.2 230 41.8 NS NS 0.7 1,390 NS NS NS NS NS NS NS
5th Quarter 1/18/10 <20 <20 2,224 | 2,500 7.31 16,900 315 209 52.0 NS NS 0.9 1,250 NS NS NS NS NS NS NS
6th Quarter 4/21/10 <20 <20 1,822 | 2,700 4.17 14,800 35.0 273 55.5 NS NS <1 1,260 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <10 <10 1,115 | 1,600 5.36 16,100 42.0 107 44.8 NS NS 2 1,170 NS NS NS NS NS NS NS
8th Quarter 10/18/10 <0.2 0.9 260 760 5.33 15,200 201 325 46.6 NS NS 1.0 1,010 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <4.0 <4.0 155 620 5.68 26,400 15.2 46.8 44.6 NS NS 0.8 846 NS NS NS NS NS NS NS
10th Quarter 4/21/11 <10 <10 410 900 5.90 9,030 3.0 18.9 36.9 NS NS <1 921 NS NS NS NS NS NS NS
PP-1B-I Baseline 9/3/08 <0.2 <0.2 1.0 <0.2 3.12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 <0.2 0.3 1.3 <0.2 4.94 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 <0.2 12 3.0 78.0 NS NS NS NS NS NS <2 1,210 NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 <0.2 13 4.0 77.6 NS NS NS NS NS NS <2 1,180 NS NS NS NS NS NS NS
5th Quarter 1/18/10 <0.2 <0.2 6.2 25 8.78 NS NS NS NS NS NS 25 1,950 NS NS NS NS NS NS NS
5th Quarter 1/18/10 <0.2 <0.2 6.1 24 9.20 NS NS NS NS NS NS 1.9 1,930 NS NS NS NS NS NS NS
6th Quarter 4/19/10 <0.2 <0.2 0.3 <0.2 5.20 NS NS NS NS NS NS <1 2,050 NS NS NS NS NS NS NS
6th Quarter 4/19/10 <0.2 <0.2 0.3 <0.2 4.90 NS NS NS NS NS NS 1.4 2,010 NS NS NS NS NS NS NS
7th Quarter 7/20/10 <0.2 <0.2 0.6 <0.2 212 NS NS NS NS NS NS <2 796 NS NS NS NS NS NS NS
8th Quarter 10/20/10 <0.2 <0.2 0.7 <0.2 168 NS NS NS NS NS NS <2 995 NS NS NS NS NS NS NS
9th Quarter 1/18/11 <0.2 <0.2 <0.2 0.3 1,260 NS NS NS NS NS NS 2 1,720 NS NS NS NS NS NS NS
10th Quarter 4/19/11 <0.2 <0.2 <0.2 <0.2 364 NS NS NS NS NS NS <1 1,110 NS NS NS NS NS NS NS
PP-2B-I Baseline 9/3/08 <0.2 0.3 6.6 140 1.76 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 <0.2 0.4 1.4 136 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/20/09 <0.2 0.4 0.3 1.1 18.2 NS NS NS NS NS NS <0.5 397 NS NS NS NS NS NS NS
5th Quarter 1/19/10 <0.2 <0.2 0.2 0.4 7.50 NS NS NS NS NS NS 0.6 786 NS NS NS NS NS NS NS
6th Quarter 4/21/10 <0.2 <0.2 0.3 0.6 1.79 NS NS NS NS NS NS <1 784 NS NS NS NS NS NS NS
7th Quarter 7/22/10 <0.2 <0.2 0.3 0.6 2.58 NS NS NS NS NS NS <1 477 NS NS NS NS NS NS NS
8th Quarter 10/21/10 <0.2 <0.2 <0.2 0.2 3.94 NS NS NS NS NS NS 0.6 531 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <0.2 <0.2 0.6 0.4 3.03 NS NS NS NS NS NS 24 468 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <0.2 <0.2 0.5 0.4 3.00 NS NS NS NS NS NS 1 517 NS NS NS NS NS NS NS
10th Quarter 4/21/11 <0.2 0.2 0.3 0.5 2.65 NS NS NS NS NS NS 1 656 NS NS NS NS NS NS NS
10th Quarter 4/21/11 <0.2 <0.2 0.3 0.4 2.55 NS NS NS NS NS NS <1 606 NS NS NS NS NS NS NS
PP-2B-O 4th Quarter 10/20/09 <0.2 <0.2 0.5 39 NS NS NS NS NS NS NS <0.5 597 NS NS NS NS NS NS NS
5th Quarter 1/19/10 <0.2 <0.2 <0.2 0.2 NS NS NS NS NS NS NS 0.6 710 NS NS NS NS NS NS NS
6th Quarter 4/21/10 <0.2 <0.2 <0.2 0.5 NS NS NS NS NS NS NS <1 792 NS NS NS NS NS NS NS
7th Quarter 7/22/10 <0.2 <0.2 0.3 1.0 NS NS NS NS NS NS NS <1 738 NS NS NS NS NS NS NS
8th Quarter 10/21/10 <0.2 <0.2 0.3 1.6 NS NS NS NS NS NS NS <0.5 770 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <0.2 <0.2 0.3 1.8 NS NS NS NS NS NS NS 0.8 742 NS NS NS NS NS NS NS
10th Quarter 4/21/11 <0.2 <0.2 0.2 1.0 NS NS NS NS NS NS NS <1 741 NS NS NS NS NS NS NS
PP-3A-I Baseline 9/2/08 <0.2 1.6 19.4 0.8 3.29 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/21/09 <0.2 4.2 11.2 0.7 3.78 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 2.6 5.4 0.5 4.73 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 2.0 4.9 22 5.52 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 2.0 121 0.2 4.76 NS NS NS NS NS NS 27 321 NS NS NS NS NS NS NS
5th Quarter 1/19/10 <0.2 23 4.5 <0.2 5.96 NS NS NS NS NS NS 3.8 346 NS NS NS NS NS NS NS
6th Quarter 4/22/10 <0.2 21 5.7 0.4 3.13 NS NS NS NS NS NS 1.3 400 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <0.2 1.5 21.8 20 29.0 NS NS NS NS NS NS <2 605 NS NS NS NS NS NS NS
8th Quarter 10/18/10 <0.2 0.6 3.2 0.9 28.4 NS NS NS NS NS NS 27 623 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <0.2 0.9 24 0.4 6.26 NS NS NS NS NS NS 2.0 430 NS NS NS NS NS NS NS
10th Quarter 4/20/11 <0.2 0.9 6.9 3.0 5.28 NS NS NS NS NS NS 1.3 71 NS NS NS NS NS NS NS
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Table 4. 2-66 ERD IM Groundwater Monitoring Analytical Data Summary

Chlorinated VOCs TOC Dissolved Gases F | Anions Metals Organic Acids Bacterial
Well Event Date (ug/L) e (ug/L) e"°”7|_ ron (mg/L) (ug/L) (mg/L) Census
PCE TCE DCE VvC (mg/L) Methane | Ethane | Ethene (mg/L) NO, SO, Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic | Butyric | (cells/ml)
PP-3B-I Baseline 9/2/08 <0.2 2.0 1.2 <0.2 2.14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 1.4 3.5 2.6 164 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 0.6 1.5 1.3 48.0 NS NS NS NS NS NS <1 553 NS NS NS NS NS NS NS
5th Quarter 1/20/10 <0.2 <0.2 0.5 0.4 7.94 NS NS NS NS NS NS 1.4 466 NS NS NS NS NS NS NS
6th Quarter 4/22/10 <0.2 <0.2 0.5 <0.2 1.60 NS NS NS NS NS NS <1 833 NS NS NS NS NS NS NS
7th Quarter 7/21/10 <0.2 <0.2 1.5 1.5 2.61 NS NS NS NS NS NS <1 737 NS NS NS NS NS NS NS
8th Quarter 10/18/10 <0.2 <0.2 0.5 <0.2 8.22 NS NS NS NS NS NS 2 409 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <0.2 <0.2 0.4 <0.2 2.56 NS NS NS NS NS NS 3 643 NS NS NS NS NS NS NS
10th Quarter 4/20/11 <0.2 0.3 24 25 2.91 NS NS NS NS NS NS 2 619 NS NS NS NS NS NS NS
PP-4B-I Baseline 9/3/08 <0.2 5.9 1,300 | 830 1.97 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/20/09 <1.0 <1.0 17 51 41.3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 25 37 120 E 84.8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <10 <10 150 360 3.81 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <1.0 <1.0 70 130 3.27 NS NS NS NS NS NS <0.5 548 NS NS NS NS NS NS NS
5th Quarter 1/18/10 <0.2 <0.2 11.2 27 4.70 NS NS NS NS NS NS <0.5 714 NS NS NS NS NS NS NS
6th Quarter 4/21/10 <0.2 <0.2 0.4 1.6 1.79 NS NS NS NS NS NS <1 431 NS NS NS NS NS NS NS
7th Quarter 7/22/10 <0.2 <0.2 <0.2 <0.2 434 NS NS NS NS NS NS <1 709 NS NS NS NS NS NS NS
8th Quarter 10/21/10 <0.2 <0.2 0.3 0.2 15.3 NS NS NS NS NS NS <0.5 545 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <0.2 <0.2 0.4 0.4 2.36 NS NS NS NS NS NS 1 452 NS NS NS NS NS NS NS
10th Quarter 4/18/11 <0.2 <0.2 0.3 0.3 3.64 NS NS NS NS NS NS <0.5 298 NS NS NS NS NS NS NS
PP-4B-O 4th Quarter 10/21/09 <0.2 2 14 45 NS NS NS NS NS NS NS <0.5 217 NS NS NS NS NS NS NS
5th Quarter 1/18/10 <0.2 <0.2 1.7 6.2 NS NS NS NS NS NS NS 0.7 710 NS NS NS NS NS NS NS
6th Quarter 4/21/10 <0.2 <0.2 0.8 24 NS NS NS NS NS NS NS <1 392 NS NS NS NS NS NS NS
7th Quarter 7/22/10 <0.2 0.2 0.9 1.4 NS NS NS NS NS NS NS <1 1,370 NS NS NS NS NS NS NS
8th Quarter 10/21/10 <0.2 <0.2 4.6 20 NS NS NS NS NS NS NS <0.5 1,210 NS NS NS NS NS NS NS
9th Quarter 1/19/11 <0.2 <0.2 0.3 0.3 NS NS NS NS NS NS NS 1 726 NS NS NS NS NS NS NS
10th Quarter 4/18/11 <0.2 <0.2 0.4 0.4 NS NS NS NS NS NS NS <0.5 455 NS NS NS NS NS NS NS
PP-5B-I Baseline 9/3/08 <0.2 0.4 4.9 <0.2 1.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Baseline 9/3/08 <0.2 0.4 4.8 <0.2 1.78 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 0.3 0.7 <0.2 3.59 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 0.3 1.0 <0.2 <1.50 NS NS NS NS NS NS <0.5 56 NS NS NS NS NS NS NS
5th Quarter 1/19/10 <0.2 0.2 2.3 <0.2 4.76 NS NS NS NS NS NS 2 512 NS NS NS NS NS NS NS
6th Quarter 4/20/10 <0.2 <0.2 0.6 <0.2 <1.50 NS NS NS NS NS NS 0.2 23 NS NS NS NS NS NS NS
7th Quarter 7/20/10 <0.2 <0.2 0.2 <0.2 <1.50 NS NS NS NS NS NS 0.7 227 NS NS NS NS NS NS NS
8th Quarter 10/20/10 <0.2 <0.2 2.8 <0.2 227 NS NS NS NS NS NS <2 323 NS NS NS NS NS NS NS
9th Quarter 117/1 <0.2 <0.2 2.1 <0.2 2.33 NS NS NS NS NS NS 4 278 NS NS NS NS NS NS NS
10th Quarter 4/20/11 <0.2 <0.2 1.7 <0.2 1.94 NS NS NS NS NS NS <1 274 NS NS NS NS NS NS NS
NOTES:

< = not detected at the value indicated

E = value greater than the linear range of the detector; sample dilution required
J = estimated result
M = recovery/relative percent difference poor for matrix spike/matrix spike duplicate
ND = no data reported
NS = no sample submitted for this analysis

cells/ml = cells per milliliter
mg/L = milligrams per liter
pg/L = micrograms per liter

DCE = sum of cis-1,2-, trans-1,2-, and 1,1-dichloroethene
PCE = tetrachloroethene
TCE = trichloroethene
TOC = total organic carbon

VC = vinyl chloride

VOCs = volatile organic compounds

NO; = nitrate ion
SO, = sulfate ion
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Table 5. 2-66 ERD IM Overall Performance Summary

Chlorinated VOCs TOTAL Percgnt .
(Mg/L) Chlorinated | Reductionin
Well Event Date Total
PCE | TCE | pcE | vc VO?LS Chlorinated
(nglL) VOCs
PL2-041AA |4th Quarter 10/20/09] <1.2 220 277 4.0 501 61
10th Quarter 4/18/11 <1.0 74 121 2.4 197.4
PL2-008B [Baseline 9/2/08 <1.0 <1.0 5.8 46 51.8 79
10th Quarter 4/18/11 <0.2 5.0 3.2 2.5 10.7
PL2-008C |4th Quarter 10/20/09| <0.2 <0.2 0.4 0.9 1.3 100
10th Quarter 4/18/11 <0.2 <0.2 <0.2 <0.2 0
PL2-010A [Baseline 9/2/08 <5.0 590 107 <5.0 697 -29
10th Quarter 4/21/11 <4.0 730 160 6.2 896
PL2-017A Baseline 8/27/08 <0.2 1.6 0.3 <0.2 18
Baseline 8/27/08 <0.2 1.5 0.2 <0.2 ’ 17
10th Quarter 4/19/11 <0.2 1.5 <0.2 <0.2 1.5
PL2-021A Baseline 8/27/08 4.0 2,700 870 35 3,609 80
10th Quarter 4/19/11 <2.0 5.0 312 390 707
PL2-021B Baseline 9/2/08 <0.2 <0.2 1.2 0.6 1.8 11
10th Quarter 4/19/11 <0.2 0.2 0.6 0.8 1.6
PL2-021C Baseline 9/2/08 <0.2 <0.2 0.3 0.4 0.7 43
10th Quarter 4/20/11 <0.2 <0.2 0.3 0.7 1.0
PL2-031A Baseline 8/27/08 <0.2 3.0 1.3 2.1 6.4 83
9th Quarter 1/18/11 <0.2 0.4 0.7 <0.2 1.1
PL2-032A |Baseline 8/27/08 <10 <10 <10 900 900
10th Quarter 4/20/11 <0.2 <0.2 0.3 1.0 13 >99
10th Quarter 4/20/11 <0.2 <0.2 0.3 0.9 )
PL2-035A Baseline 9/2/08 <100 <100 | 10,000 | 2,900 12,900 90
10th Quarter 4/21/11 <10 <10 410 900 1,310
PP-1B-I Baseline 9/3/08 <0.2 <0.2 1.0 <0.2 1.0 100
10th Quarter 4/19/11 <0.2 <0.2 <0.2 <0.2 0
PP-2B-I Baseline 9/3/08 <0.2 0.3 6.6 140 146.9
10th Quarter 4/21/11 <0.2 0.2 0.3 0.5 0.85 99
10th Quarter 4/21/11 <0.2 <0.2 0.3 0.4 )
PP-2B-O 4th Quarter 10/20/09 | <0.2 <0.2 0.5 39 39.5 97
10th Quarter 4/21/11 <0.2 <0.2 0.2 1.0 1.2
PP-3A-I Baseline 9/2/08 <0.2 1.6 19.4 0.8 21.8 50
10th Quarter 4/20/11 <0.2 0.9 6.9 3.0 10.8
PP-3B-I Baseline 9/2/08 <0.2 2.0 1.2 <0.2 3.2 88
9th Quarter 1/19/11 <0.2 <0.2 0.4 <0.2 0.4
PP-4B-I Baseline 9/3/08 <0.2 5.9 1,300 830 2,136 99
10th Quarter 4/18/11 <0.2 <0.2 0.3 0.3 0.6
PP-4B-O 4th Quarter 10/21/09| <0.2 2 14 45 61 99
10th Quarter 4/18/11 <0.2 <0.2 0.4 0.4 0.8
PP-5B-I Baseline 9/3/08 <0.2 0.4 4.9 <0.2 55
Baseline 9/3/08 <0.2 0.4 4.8 <0.2 ’ 68
10th Quarter 4/20/11 <0.2 <0.2 1.7 <0.2 1.7

NOTES:
< = not detected at the value indicated
Averaged 8th and 9th quarter data were used for wells PL2-031A and PP-3B-I to remove suspected amomalous sampling results
Wells PL2-041AA, PL2-008C, PP-2B-0, and PP-4B-O used 4th Quarter data as baseline because these wells were added to
the monitoring progam after the IM had started
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Table A1. Performance Monitoring - 9th Quarter Field Parameter Measurements (1/2011)

2-66 Sheetpile ERD IM

Dissolved - Specific
Well ID pH | Oxygen |ORP(mV) Timp T”L"’T'ﬂ'ty Conductance V'?,e't"th tf‘t’
(mglL) (°C) (NTU) (mS/cm) ater (ft)
PL2-041AA 8.17 0.56 452 | 13.30 3.13 1.040 8.82
PL2-008B 7.06 0.58 89.9 | 11.38 597 4.156 9.24
PL2-008C 8.32 0.40 117.8 | 12.74 0.91 6.000 8.80
PL2-010A 6.20 0.78 253 | 14.19 8.74 1.267 8.90
PL2-017A 6.51 6.03 23.1 7.39 9.83 0.453 8.42
PL2-021A 6.59 0.49 132.7 | 13.26 5.49 2.756 9.55
PL2-021B 6.66 0.61 176.8 | 12.96 1.25 8.494 9.56
PL2-021C 7.96 0.52 1743 | 13.00 2.87 23.26 9.55
PL2-031A 7.97 0.55 234 | 13.21 0.33 2.235 8.27
PL2-032A 6.51 0.73 1421 | 13.09 6.19 1.722 9.30
PL2-035A 6.44 0.46 98.9 | 15.09 1.53 2.746 9.09
PP-1B-I 6.46 0.74 160.9 | 11.70 5.49 12.66 9.73
PP-2B-| 6.96 0.52 99.6 | 13.30 4.7 4.324 8.92
PP-2B-O 6.75 0.50 960 | 13.79 1.21 3.399 8.82
PP-3A-l 6.87 0.65 716 | 13.56 2.07 2.560 8.82
PP-3B-| 6.90 0.55 2074 | 13.09 544 12.20 8.77
PP-4B-| 6.76 0.53 954 | 14.52 1.96 5.079 8.92
PP-4B-O 6.58 0.43 118.2 | 14.01 2.87 5.090 8.75
PP-5B-] 7.05 0.60 153.3 | 13.99 2.08 12.93 8.85

Notes:

ORP = oxidation-reduction potential, mv = millivolts
NTU = nephlometric turbidity units
mS/cm = milliSiemens per centimeter

mV = millivolts




Table A2. Performance Monitoring - 10th Quarter Field Parameter Measurements (4/2011)
2-66 Sheetpile ERD IM

Dissolved - Specific
Well ID pH | Oxygen |ORP(mV) Timp T”L"’T'ﬂ'ty Conductance V'?,e't"th tf‘t’
(mglL) (°C) (NTU) (mS/cm) ater (ft)
PL2-041AA 771 0.57 33.0 | 12.36 1.63 0.927 9.88
PL2-008B 6.55 0.75 413 | 13.70 6.51 3.741 10.52
PL2-008C 7.41 0.45 1062 | 13.64 0.87 5.960 11.67
PL2-010A 6.07 2.43 110.3 | 12.56 8.18 0.976 9.98
PL2-017A 6.18 4.53 106.0 | 9.34 5.84 0.870 9.80
PL2-021A 6.44 0.70 784 | 11.60 9.73 2.164 10.46
PL2-021B 6.73 0.52 816 | 13.00 4.08 7.373 10.68
PL2-021C 7.76 0.76 180.7 | 13.88 8.87 23.07 10.48
PL2-031A 7.96 0.52 190 | 11.62 4.89 0.601 9.44
PL2-032A 7.00 1.02 56.0 | 12.02 7.82 2.366 10.35
PL2-035A 6.54 0.79 18.9 | 13.68 3.69 2.568 10.39
PP-1B-I 6.59 0.71 782 | 12.91 12.7 11.87 10.81
PP-2B-| 6.84 0.78 596 | 13.81 9.29 4.896 12.07
PP-2B-O 7.03 1.03 17 4 1454 8.62 3.336 13.86
PP-3A-l 7.05 1.09 60.2 | 13.68 5.80 3.079 9.98
PP-3B-1 7.26 0.59 669 | 13.88 9.13 11.19 10.24
PP-4B-| 6.77 0.59 62.6 | 14.59 ND 4.002 11.57
PP-4B-O 6.76 0.58 63.0 | 15.23 1.89 4.366 13.14
PP-5B-1 7.30 0.42 70.1 13.20 541 17 41 10.12

Notes:

ORP = oxidation-reduction potential, mv = millivolts
NTU = nephlometric turbidity units
mS/cm = milliSiemens per centimeter

mV = millivolts
ND = no data
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Table B1. 2-66 ERD Interim Measure Ninth Quarter — All VOC Detections

Groundwater - all results in pg/L

Constituent Analytical 2011 ':::;:’t‘lz;y PL2-041AA | PL2-008B | PL2-008C | PL2-010A | PL2-017A | PL2-021A P"(zf:;‘“ PL2-021B | PL2-021C | PL2-031A
Method TMCL Pt 1118111 8 | et | et | a7m | amem | TR | 1Mt | 1msim | 11sim

Volatile Organic Compounds (VOCs)
Vinyl chioride EPA 8260C 24 0.2 1.0 1.8 <0.2 72 <0.2 64 62 3.7 06 <0.2
Chloroethane EPA 8260C NA 0.2 <0.6 <0.2 <0.2 <4.0 <0.2 <1.0 <2.0 <0.2 <0.2 <0.2
Acetone EPA 8260C NA 5.0 <15 <5.0 <5.0 <100 <5.0 1,300 1,300 7.9 <5.0 <5.0
1,1-Dichloroethane EPA 8260C NA 0.2 <0.6 <0.2 <0.2 <4.0 <0.2 9.3 9.3 <0.2 <0.2 <0.2
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 93 <0.2 <0.2 <4.0 <0.2 17 17 <0.2 0.3 <0.2
cis-1,2-Dichloroethene | EPA 8260C 130 0.2 120 2.1 <0.2 150 >0.2 90 93 2.5 <0.2 0.7
2-Butanone EPA 8260C NA 5.0 <15 <5.0 <5.0 <100 <5.0 530 560 <5.0 <5.0 <5.0
1,1,1-Trichloroethane EPA 8260C NA 0.2 <0.6 <0.2 <0.2 <4.0 <0.2 2.8 2.8 <0.2 <0.2 <0.2
Trichloroethene EPA8260C | 0.51 0.2 56 2.3 <0.2 850 1.2 8.4 3.8 0.8 <0.2 0.4
Benzene EPA 8260C 2.0 0.2 <0.6 <0.2 <0.2 <4.0 <0.2 <1.0 <2.0 <0.2 <0.2 <0.2
Toluene EPA 8260C NA 0.2 <0.6 <0.2 <0.2 <4.0 <0.2 <1.0 <2.0 <0.2 <0.2 <0.2
Chiorobenzene EPA 8260C NA 0.2 <0.6 <0.2 <0.2 <24.0 <0.2 1.0 <2.0 <0.2 <0.2 <0.2

Constituent Analytical 2011 ':::;ft'lz;y PL2-032A | PL2-035A| PP-1B-l | PP-2B-I P(Z'lf;" PP-2B-0 | PP-3A-l | PP-3B-l | PP-4B-l | PP-4B-O | PP-5B-l

Method T™MCL Pt M7 1911 | 118M1 | 1Mot | RO M9 | 191 | 191 | 14911 | 191 | 1M/

Volatile Organic Compounds (VOCs)
Vinyl chioride EPA 8260C 2.4 0.2 1 620.0 0.3 04 04 1.8 04 <0.2 04 0.3 <0.2
Chloroethane EPA 8260C NA 0.2 <0.2 <4.0 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2
Acetone EPA 8260C NA 5.0 <5.0 <100 370 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1,1-Dichloroethane EPA 8260C NA 0.2 12 4.8 0.5 0.3 0.2 1.8 0.6 <0.2 0.3 0.3 <0.2
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 <0.2 4.8 <0.2 <0.2 <0.2 <0.2 1.4 <0.2 <0.2 <0.2 0.4
cis-1,2-Dichloroethene EPA 8260C 130 0.2 0.6 150 <0.2 0.6 0.5 0.3 1.0 0.4 0.4 0.3 1.7
2-Butanone EPA 8260C NA 5.0 <5.0 <100 120 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1,1,1-Trichloroethane EPA 8260C NA 0.2 <0.2 <4.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Trichloroethene EPA8260C | 0.51 0.2 <0.2 <4.0 <0.2 <0.2 <0.2 <0.2 0.9 <0.2 <0.2 <0.2 <0.2
Benzene EPA 8260C 2.0 0.2 0.2 <4.0 0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Toluene EPA 8260C NA 0.2 0.2 <4.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Chlorobenzene EPA 8260C NA 0.2 14 <4.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Notes:

< = not detected at the listed reporting limit

Hg/L= micrograms per liter
NA = not applicable

Q = calibration out of control low

TMCL = Target Media Cleanup Level concentration




Table B2. 2-66 ERD Interim Measure Tenth Quarter — All VOC Detections

Groundwater - all results in pg/L

Constituent Analytical 2011 ";‘::;fttl‘;g PL2-041AA| PL2-008B | PL2-008C | PL2-010A | PL2-017A | PL2-021A | PL2-021B | PL2-021C | PL2-031A | PL2-032A P"(ﬁfs)zA
Method TMCL Dot | 411812011 | 411812011 | 411812011 | 4121/2011 | 411912011 | 411912011 | 4119/2011 | 4/20/2011 | 4120/2011 | 4/20/2011 | , oW,

Volatile Organic Compounds (VOCs)
Vinyl chioride EPA 8260C 24 0.2 2.4 25 <0.2 6.2 <0.2 390 0.8 0.7 <0.2 1.0 0.9
Chioroethane EPA 8260C NA 0.2 <1.0 <0.2 <0.2 <4.0 <0.2 <2.0 <0.2 <0.2 <0.2 1.4 1.3
Acetone EPA 8260C NA 5.0 <25 <5.0 <5.0 <100 <5.0 770 <5.0 <5.0 <5.0 <5.0 <5.0
1,1-Dichlorosthane EPA 8260C NA 0.2 <1.0 <0.2 <0.2 <4.0 <0.2 11 <0.2 <0.2 <0.2 0.6 0.6
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 11 <0.2 <0.2 <4.0 <0.2 22 <0.2 0.3 <0.2 <0.2 <0.2
cis-1,2-Dichlorosthene | EPA 8260C 130 0.2 110 32 <0.2 160 <0.2 290 06 <0.2 4.7 0.3 0.3
2-Butanone EPA 8260C NA 5.0 <25 <5.0 <5.0 <100 <5.0 290 <5.0 <5.0 <5.0 <5.0 <5.0
1,1,1-Trichloroethane EPA 8260C NA 0.2 <1.0 <0.2 <0.2 <4.0 <0.2 3.0 <0.2 <0.2 <0.2 <0.2 <0.2
Trichloroethene EPA8260C | 0.51 0.2 74 5.0 <0.2 730 15 5.0 0.2 <0.2 20 <0.2 <0.2
Benzene EPA 8260C 2.0 0.2 <1.0 <0.2 <0.2 <4.0 <0.2 <2.0 <0.2 <0.2 <0.2 0.2 0.2
Chlorobenzene EPA 8260C NA 0.2 <1.0 <0.2 <0.2 <4.0 <0.2 <2.0 <0.2 <0.2 <0.2 1.4 1.3
o-Xylene EPA 8260C NA 0.2 0.2 0.2 0.2 202 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <02

Constituent Analytical 2011 L;::;ftt;;y PL2-035A | PP-1B-l | PP-2B-l P(Zf:)" PP-2B-0 | PP-3A-l | PP-3B-l | PP-4B-1 | PP-4B-O | PP-5B-I

Method TMCL Pt | 412112011 | 411912011 | 412172011 | , S, | 412112011 | 412012011 | 4120/2011 | 4/18/12011 | 411812011 | 4/20/2011

Volatile Organic Compounds (VOCs)
Viny! chioride EPA 8260C 2.4 0.2 900 <0.2 05 0.4 1.0 3.0 25 0.3 0.4 <0.2
Chioroethane EPA 8260C NA 0.2 <10 0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Acetone EPA 8260C NA 5.0 <250 380 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1,1-Dichlorosthane EPA 8260C NA 0.2 <10 04 <0.2 <0.2 1.4 1.2 <0.2 03 03 <0.2
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 <10 <0.2 <0.2 <0.2 <0.2 1.9 <0.2 <0.2 <0.2 0.3
cis-1,2-Dichlorosthene | EPA 8260C 130 0.2 210 <0.2 03 0.3 0.2 5.0 24 03 04 1.4
2-Butanone EPA 8260C NA 5.0 <250 % <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1,1,1-Trichloroethane EPA 8260C NA 0.2 <10 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Trichloroethene EPA8260C | 0.51 0.2 <10 <0.2 0.2 <0.2 <0.2 0.9 0.3 <0.2 <0.2 <0.2
Benzene EPA 8260C 2.0 0.2 <10 03 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Chlorobenzene EPA 8260C NA 0.2 <10 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2
o-Xylene EPA 8260C NA 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Notes:

< = not detected at the listed reporting limit

Hg/L= micrograms per liter
NA = not applicable

Q = calibration out of control high for acetone
TMCL = Target Media Cleanup Level concentration
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2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PLZ-0TOA Date | t /17 |,
Sample: ID (pd-110WT-0A2 -03A- 0 Field Team: (Initials) | 7S¢ . i
Field Conditions Colowdn v W indne-
[
Purge Information B
Well Diameter (in.) 27 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
initial Depth to Water (ft.) A2 ‘peristaltic Pump_J
Depth of Water Column Other: ™~
3 Casing Volumes Start Time | ;25
1 Casing Volume End Time 1’{(37
Total Gallons Purged | 7 £ pﬂfam.
Water
Time Gallons pH Conductivity 'NTU DO Temp. ORP Level Appearance
1021 2 (A0 |1 37nS /e | 750 |V.B0 %0 1258 -1 433 | Cle
o3 | .4 cat | e3ded. | $o0a | 16352 | ieTd "99.3 T3 | clewr
Jex7 | & AL | LAY | n5¢ | 41357 | 1289 s LAFA | .33 | clanr %
10d© | ,C AR |V dSny | CAS e | 128 1240 | 933 | o
e | % AN | (6R6wg. |38 | [T (2% (3¢ | 933 | pler
Voddé VL0 644 gl nde |6 .41 1467 1292 “134.) G353 | (lewr
1044 La | 060 | 1760, % 112 | 1ese | iq 94 ~13¢38 | 933 | ¢ ber
1053 | 1A tsr eIy XY LONE | 13 06 1333 1932 | e b~
iog e les [ | 170508 | 1.2 omg j203 | ~Vos 132 | el
;@5”% L % L5 13w (03% s I ggréﬁ 1472 4.2 ghe
v Sample Information
Sample Method(s) i Peristaltic pump* Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (82608) JLO©  |(3)40-mLVOA HCI, cool to 4°C
TOC (415.1) i o0 250 mL amber H.SO, to pH <2, cool to 4°C
Dissolved gasses (MEE) o
(RSK-175) 1 (}@ (3) 40-mL VOA cool to 4°C
Ferrous Iron : N o :
(SM3500 Fe B-97) a\ou 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) ; io(’) (1) 500 mL HDPE cool to 4°C
Organics Acids {VFA) ilod  |(1)500 mL poly gﬂ%ﬁ”ii’pﬁ"j&"gg&r‘téi‘;‘ff‘o'
Metals (200.8&60108) \gx 0 (1) 500 mLHDPE  [field filter, HNO,
Census bio-flo&Ml falcon tubeicool to 4°C
End Time
Comments / Exceptions: o
Presence of floating product? YES /fﬁ'@; Presence of sinking product? YES /’fNO

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station FFP4B-« Date |/ /,7/,
Sample: ID -l -8 - PP _SsB -~ Field Team: (Initials) | —« fef™
Field Conditions Cloe L |
7]
Purge Information
Well Diameter (in.) 2.4 Purge Method : Submersible pump
Well Depth (ft.) Bladder P mp%,\
Initial Depth to Water (ft) | S . Sor @@
Depth of Water Column Other™™
3 Casing Volumes Start Time | 14 }
1 Casing Volume End Time
Total Gallons Purged
Water
Time Gallons pH Condugctivity NTU DO Temp. ORP Level Appearance
1130 As | 13D A i% wSflen 2,10 1agz | 14,03 ~63,6 397 ] ole
L1y 90 131 0.2 oSewn | 1G5 1238%7 14,03 L3 5 5.9 P
L3 et | 129 10478 S | 291 0.947% | 1467 | -¢a7 1992 (heens
IS 1,2 e o 198 M| 1 8C O el 408 -0 | 1A o
waz | w5 1305 |Owgey | 1L88 | eear” | ja.c8 | =33 | 49 | ey
was [ 17 17904 [ea.8 [ W11 0655 | 140 ~9s.0 |29 ] v
114% LY 734 600Gy 264 | pes | 14,09 ~ e | Rl | gl
s ! 20 [ 1047 | 6295 nF ] 230 | 63T %I‘?-Os’ RV S O I 5 A 7 e
usa4 | 23 | 121 0,782, | 224 | 0617 | .02 | ~psd 297 b
NsT | 2« [ T8 | 64l 208 | Qe | 1402 | -126y |Sigr | Clog I
o\ [ 47 [CAC [1oba WY 13% | weeT | 140 |-1404 |40 | gl ‘
24 | 49 |70l 12.,%3 ~7Z. 147 | 062 E [13.9 4k 9.0 clees
1217 5.1 .o [ 12,81 Y e | 6627 | 139 =150 9.0% e |
236 | S5 705 11293 myg 120210607 | 1399 |-f3.7 a0t | de !
il
Sample Information
Sample Method(s) :@staltlc pump/ Submersible pump / Bladder Pump / Other
e T,
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) *k; g\’;ﬁ (8) 40-mL VOA HCI, cool to 4°C
TOC (415.1) 12 2.7 |250 mL amber H,.SO, to pH <2, cool to 4°C l
Dissolved gasses (MEE) . '
(RSK-175) (3) 40-mL VOA c?fg\o 4°C
Ferrous Iron o i
(SMoSo0 Pa o) 250 mL amber cool 1o 4°C Do NOT filter l
Anions (EPA 300.0) (1) 500 mLHDPE  |cool to 4°C
Organics Acids (VFA) (1) 500 mL poly E,ﬂ%fj‘:grp%“fz"“;%’;“tg'f,,g I
Metals (200.886010B) | | 2-Z 7 1(1)500 MLHDPE  |field filter, HNO, |
Census bio-flo&MI falcon tibejcool to 4°C
End Time ]

Presence of floating product?

~-Comments / Exceptions:

YES /NOY

Presence of sinking product?

YES / (N0)




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PLz-0131- Date T ]i7 777
Sample: ID Cis - Lo 2-PLR-@rg- & Field Team: (Initials) | #4 ‘TR
Field Conditions  7,.aiS Lnny b5 2 5, ) mdy
i 7
Purge Information
Well Diameter (in.) o Purge Method : Submersible pump
well Depth (ft.) 2.C.% Bladder Pump
Initial Depth to Water (ft.) Peristaltic Pump )
Depth of Water Column Other: :
3 Casing Volumes Start Time 1230
1 Casing Volume End Time
Total Gallons Purged
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
1230 | — , 4,32
235 |0.3 | 7.42 O bl 0. 45| 5. 39 5.0F |75 . 0 |8 yS| Clew—
245 1.z .37 |o.Yey 988 | 5, gl Z.7) 158 |84F | Cleer
ed% 1.5 1633 oYk 023 5,82 | F bf =532 3¢5 |Cloar
¥lyzs) 119 16.69 |o.4969 0351593 | 765 |-yF.e |B.48|Clan
(304 |z,7 154 |6, 4957 10,0615, 7% 179 ~31.2 |8.45 |Cloar—
1210 [3,3 653 |0.45Y 10.276.025. 967 2. 37 | ~27. ¥ 19,93 |Clear
1312 13,6 1652 |0,95% 7.95 @045, 730 .37 |- 24. 7 1842 | Clear
216 3.9 .51 [0.45 792 L3599 3.27 [-2B.) |R.49] |Cloa
/ﬁ Sample Information
Sample Method(s) :Qeristaltic pump / Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) ‘1 ?D a C? (3) 40-mL VOA HCI, cool to 4°C f‘y}ﬁ//}/)f;g)
TOC (415.1) 131 ? 250 mL amber H.SO, to pH <2, cool to 4°C S /m 7
Dissolved gasses (MEE) i o '
(RSK-175) \ S ] Ciz (3) 40-mL VOA cc;}o(liozzi C ms jM§D
Ferrous lron 5 : ;
(SM3500 Fe B-97) X‘ i {? 250 mL amber coolto 4°C Do NOT filter m% //3/7 5D
Anions (EPA 300.0) 12 «:?- (1) 500 mL HDPE cool to 4°C MS /{ng D
Organics Acids (VFA) 13 é“{; (1) 500 mL poly {_iie,\‘]dof:I:irp?ffz?]g;ntg“ﬁé i\ﬁ\{i / M SD
Metals (200.8&6010B) ! g[ Cf (1) 500 mL HDPE field filter, HNO, MS,// ﬁ’rf)—D
Census % 32 C? bio-flo&MI falcon tubelcool to 4°C /’{/(9 /‘i/) S m SD
End Time L1 -

Comments / Exceptions:

Presence of floating product? YES /N ) Presence of sinking product? YES / @
“34 ‘3@ E OJJ%H/\ ; v"\Lﬁ'{ < C‘/\fﬁz ;-Lé//\% W 1‘”\ £ f\th/uh < Cﬁ?“‘(‘*’ lu; D/’vf‘wwuj;]/\ CA \ Ls \jm
oteer NOL 4o deuble ek DO cecdia [
ﬁ‘izw R
________________ s 03Riadil ot Fofun = lz

Notes: Where multiple visits are requnred to complete sampling, parameters are to be checked pnorto sampling for each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station ff-16-7 Date | / //x/
Sample: 1D i fong - £ jG~ e Field Team: {Initials) | -7, S e
Field Conditions o o
Purge Information
Well Diameter (in.) 't Purge Method : Submersible pump
Well Depth (ft.) BladderPump.___
Initial Depth to Water (ft.) &4 14 @mw
Depth of Water Column Other: :
3 Casing Volumes . Start Time | #> 9, &3¢
1 Casing Volume ' End Time o 7
Total Gallons Purged | 1.5 aci.J
Water
Time Gallons pH Conductivity NTU ORP Level Appearance
Rl 1.5 e3¢ |1ZénSfe’ |2 1294 U3/ | cls
0% 65 1639 1298, 5 e | T1.8% .. ;| awt | <ivapm
olo | . 90 .46 295,55, | ¢33 2, 7 597 | choa
6872 ele) w42 12.82, 0o | L. 0% -i54.5 9 27 | ¢ o
oyzé i.p & 44 2, 73&%« e 1576, j .4y ol
g2 | Lls g 48" 12,92 5 | &2 w524 (493 |cler
Cs22. | 130 |46 i1 66 W5l #5497 =j¢0.F | 555 | i

e Sample Information
Sample Method(s) Perlstaltlc pump / Submersible pump / Bladder Pump / Other
,,«—’/nlp

e ———

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) £ 4 24 |(3) 40-mL VOA 4@ cool to 4°C
TOC (415.1) g 3/ 250 mL amber H.S0, to pH <2, cool to 4°C l
- ]
Dissolved gasses (MEE) . o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous lron )
250 mL amb to 4°
(SM3500 Fe B.97) mL amber cool to 4°C Do NOT filter l
Anions (EPA 300.0) (1) 500 mLHDPE cool to 4°C
. ! field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly HNO, to pH <2, cool to 4°C |
Metals (200.886010B) ©$34— |(1)500mLHDPE |field filter, HNO, |
Census bio-flo&M! falcon tubelcool to 4°C
End Time
Comments / Exceptions:
Presence of floating product? YES_.@«@ Presence of sinking product? YES(Z/r:lé ________

Notes: Where mumpie vxsxts are required to complete samphng parameters are to be checked prior to samphng for each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

2
1//73/774

Station D2 -0l n Date
Sample: ID L onwondit-o2ih- By Field Team: (Initials) | 7 4 /<77
Field Conditions Chen !
Purge Information
Well Diameter (in.) ef Purge Method : Submersible pump
Well Depth (ft.) Bladderﬂg}_;ﬁnlgm
Initial Depth to Water (ft.) ERY Peristaltic Pump 7
Depth of Water Column Other: :
3 Casing Volumes Start Time | € %§4y
1 Casing Volume End Time | jiow &
Total Gallons Purged | "2 4 .. /o
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
07361938 [ 6.t 2,206 Y. 37| © .50 3.YY | ~ )25 8 | 0,05 clear
0939 | 1.0 {63 | 2. 2469 15.i?| 055 | /3.4) |-jz7. 3011019 clsr
0742 /.26 (661 | 2,760 4,95 | 6,52 | 3.3z |—)30.7 |j0.Z0]| ¢ laer
0i4s 1.4 .o | 2.359 |5/ | ©.5/ 13.27 | i8¢ . bljo.ze | < oar
Paag | 198 | 6osa | 0.5t 541 | 049 (326 | ~32.7 /073 | cleet
A
= Tupe | 40 cighies (oo
oo Sample Information
Sample Method(s) @staltic pump,/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) C}‘(}i 1 ()” (3) 40-mL VOA HCI, cool to 4°C 0670
TOC (415.1) @c% iS” 250 mL amber H,S0, to pH <2, cool to 4°C 5 Z»G
Dissolved gasses (MEE) P : o
(RSK-175) C\’oﬂ < (3) 40-mL VOA cool to 4°C 05 20
Ferrous lron P o :
(SM3500 Fe B-97) O ("X S 250 mL amber coel to 4°C Do NOT filter Qﬂl 75
Anions (EPA 300.0) o9 g"‘ (1) 500 mLHDPE cool to 4°C 0{”! 720
Organics Acids (VFA) o4 %5 |(1)500 mL poly :_‘ﬁ\‘ldozl!tgrp?:fzr’né%r;nt;“ﬁé o170
Metals (200.8&6010B) @éi 4’§ (1) 500 mL HDPE field filter, HNO, oA Iy}
Census Oy bio-flo&Ml falcon tubejcool to 4°C DAL =00, /
7
{
End Time o>

Presence of floating product?

Comments / Exceptions:

YES /

Presence of sinking product?

V)
YES / @

Py g SaiR

<J

~d

Notes: Where muitiple visits are required to complete sampling, parameters are to be checked prior to sampting for each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station L7 02L& Date | | [isiu
Sample: ID L NONS -pLZ cozlere Field Team: (initials) | 77+ A
Field Conditions Choup; & doge
Purge Information
Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth (ft.) Bladder Pum
Initial Depth to Water (t) | 18, 7 @eristaltic PUmp>
Depth of Water Column Other: :
3 Casing Volumes Start Time | ]/ ¥}~
1 Casing Volume End Time | e
Total Gallons Purged | 1. 2 .. [//e~.%
s Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
jos1 | 5 | 130 | Z3.c3 [oas | O7Z | /eed | —45hd] /09T ¢l
o | b5 | AY5 125,99 705 | peq 0 | (3,25 | -je] |fogs | cl
o3 30 17780 | 723,25 5 |oeass | 05,0 17908 1639 | cle-
o - j e = .
ot 95 1719 23,80 .90 0575 | 1209 |awlis |/0%5 | cle
109 L{ N9 | A7 A6 2.7 |6592.% | 300 14, T | 1T | e leey
" 5~._ Sample Information
Sample Method(s) : éetisialtimp.ump Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (82608B) ig {% (3) 40-mL VOA HCI, cool to 4°C
TOC (415.1) W 250 mL amber H.SO, to pH <2, cool to 4°C
Dissolved gasses (MEE) ~ o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous lron o !
(SM3500 Fe B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mLHDPE  |cool to 4°C
) ! field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly }-‘ieNOS‘ tgrpH <2?1":(;qu’ ;&
Metals (200.8&6010B) Wil (1) 500 mLHDPE  lfield filter, HNO,
Census bio-flo&MI falcon tubelcool to 4°C
End Time IR
AComments / Exceptions: .
Presence of floating product? YES /NO» Presence of sinking product? YES //@ ____________________________________________

Notes: Where multiple visits are required to complete sampting, parameters are to be checked prior to sampiing for each visit. Enter data under field comments.




2.66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Lz 0218 Date | i/miji
Sample: ID Clo- 8 -pL2 0zIB-O Field Team: (Initials) [ =15 ¢l 2
Field Conditions Clods & CO0L

Purge Information

Weli Diameter (in.) z" Purge Method : Submersible pump
Well Depth (ft.) BladderRurm,
Initial Depth to Water (ft.) 4*{ A eristaltic Pump
Depth of Water Column Other: :
3 Casing Volumes StartTime | /0&F&
1 Casing Volume EndTime| /o4 2
Total Gallons Purged | 1.4 = llens
- Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
loia 5 .S4 5495 28 | 1L30= g8 |-i7a.S G.7¢ | clea
o | 1 1658 | @ gas 138 10995 | 1297 | =590 |977) cleer
iops | A e L1 2. 445 2.27 | w933 200 | -jte.” 9. 78 | cheg
62 1 (L4 | $430 283 | 3137 259 | =i 7 | 977 | tear
071 L3 | b.ce 5. 439 (A% lowe5” | Jzos | -jese |78 | clogy
03 1 1S |Gbb s A4 125 ot 5 | 2490 | =19e% | 977 | elesC
- Sample Information
Sample Method(s) :@L@pﬁ/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) l Qg ”? (3) 40-mL VOA HCI, cool to 4°C

TOC (415.1)

I <7 |250 mL amber

H,SQ, to pH <2, cool to 4°C

Dissolved gasses (MEE)
(RSK-175)

(3) 40-mL VOA

cool to 4°C

Ferrous fron
(SM3500 Fe B-97)

250 mL amber

coolto 4°C Do NOT filter

Anions (EPA 300.0)

(1) 500 mL HDPE

cool to 4°C

Organics Acids (VFA)

(1) 500 mL poly

field filter 0.45 micron filter,
HNQ, to pH <2, cool to 4°C

Metals (200.8&6010B) j {3 7 (1) 500 mL HDPE field filter, HNO,
Census bio-fio&MI falcon tubelcool to 4°C
End Time {047,

Notes: Where multiple visis are required to complete sampling, parameters are to be checked prior to samp

ling for each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PLZ-03 1A Date | {[/g/X
Sample: ID - HOWS . PLZ-0Fis- 0y} Field Team: (Initials) | .74 « kA
Field Conditions Cle, & Lo
Purge Information
Well Diameter (in.) 3 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.) w A% eristaltic Pu
Depth of Water Column Other: :
3 Casing Volumes Start Time | 4/ 2. 2.
1 Casing Volume End Time Y
Total Gallons Purged Lo {7
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
nedl | L | FzT7 | 2049 382 | A5 3,/ -5 343 | ple
Uz g 8 2,28 | Qus7 249 | | 543 | =44 |93 |ce
4 | L6 .19 |2, 20 20/ |6,/ F /1247 /6 & 2FY | ptee
o4 |t | gy | 2,228 74Y | 0e3Z | 13 ~Z2 ER | el
277 L 0L | 4.A39 {3 65372 | /2.2 /9.1 27 | clea
50 1.6 O 2.236 7.5¢ o.5522 | 1320 =199 BFE| | plea
P I P o % _'a
usz | i 197 12335 0.33 |pss7r [ 13,20 |-23484 |8.40 |cleg—
|
I
i
. Sample Information
Sample Method(s) Perlstaltlc pump / Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) H‘;; (3) 40-mL VOA HC}, cool to 4°C
TOC (415.1) j(SG  |250 mLamber H,S0, 1o pH <2, cool to 4°C |
R 1
D‘SSO"’(‘?;’SE}’(E*%%S) MEE) 1/ 55 |@ 40-mLvoA cool to 4°C
Ferrous fron . s ]
(SM3500 Fe B-97) 7 SVS’ 250 mL amber cool to 4°C Do NOT filter ‘
Anions (EPA 300.0) l i :.5'(; (1) 500 mL HDPE cool to 4°C
. - field filter 0.45 micron filter,
Organics Acids (VFA) ii’ Srg’ (1) 500 mL poly HNO, to pH <2, cool to 4°C |
Metals (200.886010B) fi g"”g (1)500 mLHDPE  |[field filter, HNO, |
Census e 1 0j0-flO&M falcon tube|cool to 4°C
End Time e

Comments / Exceptions:

Presence of floating product? YES / Presence of sinking product?

Notes: Where muttipie visits are required to complete sampiing, pararneters are to be checked prior to sampfing 1or each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station L2 - 48 Date Sl )
Sample: ID Gl 11{D718-Pez-cHIHA- O Field Team: (Initials) | &4 77
Field Conditions Vot s, T
Purge Information
Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
initial Depth to Water (ft) | &.F¢ <:jégﬂstaltic Pqu/;}
Depth of Water Column Other::
3 Casing Volumes Start Time 120 {a
1 Casing Volume End Time IE £
Total Gallons Purged S S eyl
< Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
I2z9 |5 3.3¢ &. 809 J20 O/ 52 i3.3) | -8, 2] %o | cles NELS
1257 e f/ffé':?-f Oy %5&5 2495 (.5 z 29—y ] % G B | e b ;91’;”;:@
12389 1. 7 Ll 10, 1Y Z 351 0.5z | 3.z | =9, 7 2! | clooednlth
j23% 2.1 g.49 0 739 Z.3% .53 13,77 | =430 |700 | cloa [0 beoly
- p e ” - em 7 N = ; i 4
124 ] 2,3 18,92 |0 780 2P0 | 0:55 [3.26 | =478 (70 |clay Jylfsomd
244 |(z.5 3z | 4. 094 279 |o.55 |i3.29 (=475 |7.0i |aocl LF Ln
N > ; - - o - N 7 17
19z 2.6 |9.29 ||, 0i4 2.7 5,55 j2.25 |-¥4 & |700 | clp—")ktt
§2.50 gag gfi’z" Iiazf{? 3 j yﬁé Z WZQ%' %?é{‘% ?"ﬁup& (;i@;gf”’j{ Z&‘f;év%
les3 |z3. 0 %, 1 Lo4e 3.i3 oS¢ 12,30 | —=%5.2 |7.00 |clewr Jradlb
__ Sample Information
Sample Method(sf.: Peristaltic pE,WBL ubmersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) 1255 (3) 40-mL VOA =2t cool to 4°C
TOC {415.1) Eats 250 mL amber H,SO, to pH <2, cool to 4°C
Dissolved gasses (MEE) o
(RSK-175) e (3) 40-mL VOA coolto 4°C
Ferrous fron — o )
(SM3500 Fe B-97) 250 mL amber coolto 4°C Do NOT filter
Anions (EPA 300.0) PR (1) 500 mL HDPE cool to 4°C
Organics Acids (VFA) P (1) 500 mL poly &E;\Ildof:‘Erp?_‘ﬁfzr,n;gglnténﬁé
Metals (200.886010B) j255  |(1)B00mMLHDPE |field filter, HNO,
Census R bio-flo&MI falcon tube|cool to 4°C
End Time
_Comments / Exceptions: PaN
Presence of floating product? YES /Nﬁﬁ Presence of sinking product? YES/ N

Ity




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Station
Sample: ID
Field Conditions

e

Boeing Plant 2, Seattle/Tukwila, Washington
L7 - &
GAS. 1o %-PLT 00K -0

Date

Field Team: (Initials)

izl

SER e ES

Qlw%;}gﬁ %‘ T

Purge Information

Well Diameter (in.) % Purge Method : Submersible pump
Well Depth (ft.) Bladder Pum
initial Depth to Water (ft.) "?}; ;QT'% e @r’nstalﬁc?ﬁ-} T
Depth of Water Column Other: :
3 Casing Volumes Start Time | 43¢ 71
1 Casing Volume End Time f} =27
Total Gallons Purged | 1.5 .. };
7 Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
L35 .40 EREA 5. 99¢ 7 3% 44 /2. &4 A g4¢ | cle
133 S5 2,20 598" 2.8 | 24 12,74 “lz4 |ged | e
1321 70 JAS | g9%0 Lod | 0.4 1279 ~%e! 2938 | clear
i324 | .85 229 | 599 Lo il 1279 /075" | 3m A Uey
327 | 1L.o g30 | 5999 096 | 040 1275 1 -/3. 8 |99%]| cloa
133¢ Lis |3 L oo 0.9 L40 (279 | ~[i72 |595 | cles
|
|
|
- Sample Information
Sample Method(s) { Peristaitic pﬂﬁ?ﬂSubmersible pump / Bladder Pump / Other
—
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) ] 37 %z (8) 40-mL VOA HCI, cool to 4°C
TOC (415.1) 250 mL amber H,SO, to pH <2, cool to 4°C I
Dissolved gasses (MEE) N . '
(RSK-175) (3) 40-mL VOA . cool to 4°C
Ferrous Iron e o i
(SM3500 Fe B-97) 250 mL. amber cool to 4°C Do NOT filter l
Anions (EPA 300.0) (1) 500 mi.HDPE cool to 4°C
. . field filter 0.45 mi filt
Organics Acids (VFA) (1) 500 mL poly l—lieNO?:grpH <2Té%r;qol 4‘3{‘: ]
Metals (200.886010B) | / 532 (1)500 MLHDPE  field filter, HNO, 5
Census bio-flo&Ml faicolr tube|cool to 4°C
End Time

Presence of floating product?

YES

‘Comments / Exceptions:

NO

Presence of sinking product?

°YES




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington /

Station PL2-00%R Date] /// /7
Sample: ID Gl - 10T~ PLI-8PBH ¢ Field Team: (Initials) | 38 7]
Field Conditions Loinitn v
Purge Information
Well Diameter (in.) z Purge Method : Submersibie pump
Well Depth (ft.) Badd mp
Initial Depth to Water (ft) | 9. 2o Peris ump”
Depth of Water Column Other: :
3 Casing Volumes StartTime | | 229
1 Casing Volume End Time ]
Total Gallons Purged | 1,55 4., Us
~ Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
1342 0,5 72¢5 | .05/ /672 | ©.53 i35 [-6%2 %30 |cleer—
1249 loes [ 7.3 4. 05¢ g6l | 6.54 ji3e |-t97 |93 les
124% | p.%0 | 7177 4,071 8.5 | 055 125 | -7to | gG33 | cker
1351 | 0.5 | J.15 434 | 652 | pSC .25 | =306/ 4.35 | clesy
v3g4 | 110 | .10 4149 5.5 0.5% 3% | R 193 | Ch
s | l2s | ok 4,156 $.97 | 0.8 THE S W A3 |, ber
Sample Information
Sample Method(s) : Peristaltic pump / Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration ] Comments
Volatiles (8260B) g%gp@ (3) 40-mL VOA HCI, cool to 4°C
TOC (415.1) V%@O 250 mL amber H.S0, to pH <2, cool to 4°C
Disso"’f;sgéj% (MEE) (3) 40-mL VOA cool to 4°C
Ferrous Iron o )
(SM3500 Fe B-97) 250 mL amber coolto 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE cool to 4°C
Organics Acids (VFA) (1) 500 mL poly g‘i‘l%fj‘:g’p&“fé";ﬁg"é“fﬁg
Metals (200.8&6010B) 3&@@ (1) 500 mLHDPE  [field filter, HNO,
Census bio-flo&MI falcon tubejcool to 4°C
End Time [ 1A0L |
Comments / Exceptions: e
Presence of floating product? YES{/ NC» YES //NO




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PP-gA- L. Date !ié“ﬁj i
Sample: ID Ch-esG-Pp 34-T- O Field Team: (Initials) | -v & 4 fA
Field Conditions Ceml v ¢ looodn
2
Purge Information
Well Diameter {in.) 2 Purge Method : Submersible pump
Well Depth (ft.) Bladder.Pump
Initial Depth to Water (ft.) 9 .03 Peristaltic Ptrmg
Depth of Water Column Other "
3 Casing Volumes Start Time | (7 5
1 Casing Volume EndTime | &3y
Total Gallons Purged | i & c.c, [ b 5
’ Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
030" ik 64 2.560,54:5 | 3258 | 102 | 139 14.0 et | Clo
OB s 16 6F | 2592851 44 0 95T | 1349 | ~3.F 904 | ok,
O%3 go 1 6.7 s95n9.8 3,58 | 0977 | /3.50 | «19.9 loodlcik.
Ogib 1.0 | 6.74” S95.50.512.59 0,7‘5‘; 13.53 - 385 G087 | o tes
OB 2o | 6.7 2.59% .55 | 2.0 O €27 | 1255 | ~52.] G0 | o
OBAA 1,257 1 .94 | 2. 578.54.< | [.9¢ 6127 | 13,50 S e 1406 y e
oy | WSO | 084 | 2.569.5.512385 lonT |jzsc LRG0 | cley-
0823 Les | 6,871 2A5Lb oSl 2.07 |peSE 13,54 “IL e 9.6 | Cler
|
|
I
/‘ ——_\Sample Information
Sample Method : Peristaltic pump / Submersible pump / Bladder Pump / Other
p (s‘)\\m&mmw PWE’M/ pump p
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) O %3& (3) 40-mL VOA HCI, cool to 4°C
TOC (415.1) o830 250 mL amber H,S0, to pH <2, cool to 4°C J
i
Dissolved gasses (MEE) o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous lron o ]
(SM3500 Fe B-97) 250 mL amber coolto 4°C Do NOT filter J
Anions (EPA 300.0) (1)500 mLHDPE  |cool to 4°C
) ) field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly IiI?\lOJ tgrpH <2|:n(|:c;r;ntol ;E: |
Metals (200.8&6010B) O% 3¢{(1)500 MLHDPE  [field filter, HNO, |
Census bio-flo&M! falcon tubejcool to 4°C
End Time 6825
Comments / Exceptions:
Presence of floating product? YES /’ﬁg) Presence of sinking product? YES{/ N
_____ (o




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station v ye-3nT Date HITH
Sample: 1D e -Hona-F8 30-T -2 Field Team: (Initials) X0 x KA
Field Conditions Vhene Y Lead
Purge Information
Well Diameter (in.) Zh Purge Method : Submersible pump
Well Depth (ft.) Bladdm%h
Initial Depth to Water (ft.) % < @iﬁé@p
Depth of Water Column Other: :
3 Casing Volumes StartTime | /057
1 Casing Volume End Time 253
Total Gallons Purged | | .3 ¢ //n s
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
AL L4 RN .92 w3t | .80 G545 /2,99 |—1937 GA | [y
Cg* 4 35 | 68% 1199561 3.3 o558 | 1292 | -zesg | 943 | cler
ces2 | 70 1 6.87 | o5t ©73 | a5 R | 1295 | =33 1973 | olew
o%ss Ay | 6490 242068 24 | ose T2 | (3047 | =05 | 915 clear
o] Lo L.90 12,16 Sl 2.93 0.5% = 13,03 =315 £ g /¢ o b~
Gt s | 690 220 .Y s99 lpss 7 | 12.09 o | 917 | clewr
— Sample Information
Sample Method(s) : eristaW/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) C)C,' £4  1(3) 40-mL VOA &1 cool to 4°C /g@ﬁ} - fﬁqgsﬁzggﬁ
TOC (415.1) C}l 5}4 250 mL amber H,SO, to pH <2, cool to 4°C
Dissolved gasses (MEE) . o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous fron ° i
(SM3500 Fe B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE cool to 4°C
. . field filter 0.45 mi filter,
Organics Acids (VFA) (1) 500 mL poly ‘_ﬁ\] 03' tgrpH <2Tné%r;r10' 4?(2
Metals (200.8&6010B) goﬁp (1) 500 mL HDPE field filter, HNO,
Census bio-flo&MI falcon tube|cool to 4°C

omments / Exceptions:

Presence of sinking product?




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila,: Washington

Station PLZ-~ojca Date | /fiq{;;
Sample: ID by - HWOUA P2 -0i6A - T Field Team: (Initials) | T¢ «ic 5
Field Conditions ® s ronl
Purge Information
Well Diameter (in.) 3 i Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (it) | 94 it peristaltic Pump
Depth of Water Column Other: :
3 Casing Volumes Start Time | £¥7 & 4
1 Casing Volume End Tme | (494 &~
Total Gallons Purged | >, o o [ e
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
ONY 1035 | &.2] | 1,48y 0131 0% | /445|560 |7.57] ¢ teen
O+ 0.5 | .55 | (407 391676 | /447 |-97 L4 | Qoo
0o (0.6 | 6.45 | 359 [l 0.37 [ /939 |-495.5(9.(4 | clen
0923 |08 |.3% | 1,°t5 1.2 1091 1936 |~37. 7 19.6%9|Cl -
092¢ [ 1.0 [G.z3 | 1.290 (79,25 | 0.7 |14.35 | -353 K 19.69| Cleal
O9Tg | 1«2 | p:25 1,229 7.33 | 0.83 [4.2% | =20 T |9.6% | Clea
0932 |14 [ 13 | |27 299 | 0.3l .22 |=2FY4 1968 | Cleer
c35 |1k | (.70 1203 8924 028 | 1419 | —25V3 | 2.68 | Cier
RSN Sample Information :
Sample Method(s) :@ﬁltigﬁ@g [\Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) QQE"} (3) 40-mL VOA HCI, cool to 4°C
TOC (415.1) Cf)q;? 250 ml. amber H,S0, to pH <2, cool to 4°C
D‘SSO“’(eF?SQSﬁZS) (MEE) | 1(3)40-mLVOA cool to 4°C
Ferrous Iron s J
(SM3500 Fe B-97) P 250 ml. amber cool to 4°C Do NOT filter
Anions (EPA 300.0) P (1) 500 mL HDPE cool to 4°C
Organics Acids (VFA) —_ |ms00mLpoly Ze!\'j%?*igrp%‘fzr’”;‘g;”t;";ffé
Metals (200.8&60108) o 935 F [(1)500mLHDPE  [field filter, HNO,
Census [ bio-flo&M falcon tubejcool to 4°C
End Time l Q% ’

Comments / Exceptions:

YES /@

Notes: Where multiple visits are required to compiete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station R OGS TA) Date | 7/17/1¢
Sample: ID Chi- oY -p=2 -035~ - Field Team: (Inttials) | ¥4 5
Field Conditions Sunrg  MHOVE
Purge Information
Well Diameter (in.) T Purge Method : Submersible pump
Wwell Depth (it.) Bladder PFLT_P
Initial Depth to Water (ft.) 9. 40 QTW?
Depth of Water Column Other: .
3 Casing Volumes Start Time OG5
1 Casing Volume End Time JO3¢
Total Gallons Purged 2.5 3¢ oS
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
food. | -1 ¢ 32 | R73¢ale| 297 | i025 | /5.08% | -210 948 | cbg
- B . - 4 y - T R, . 2 ¢ ;
ibes” 29 630 12740 m¥em®| 229 |o9s522 | /500% |~458 1949 |lcb
(oo | .| 2. 3 2739mSemt | 241 |ogs % | IS5 % | 649 950 | eleve
101 t.3 (AC 12738 mSn | 366 |0i0 22 |15.24°C | T d 75/ | Clear
lote )~ .20 |2745mbfer")| 207 loga? | /508X | =%5 952 | clew
1 > = 2 3 €5 -~
7 1.7 A2 172788, 9 " | gea lospZ | /sileC | -92 1957 lcka
fozo | ¢ C a4 o794  sF1053 [pa(s” |esi09% | -959 |acd |cler
//Mw'““’”"‘“‘*‘“ws Sample Information
Sample Method(s) { Peristaltic pum;)))Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) /’0,2,2 (3) 40-mL VOA HCI, cool to 4°C
TOG (415.1) /0272 250 mL amber H,SO, to pH <2, cool to 4°C
Dissolved gasses (MEE) o .
(RSK-175) /e Z,Z; (3) 40-mL VOA cool to 4°C
Ferrous iron . o )
(SM3500 Fe B-97) 627 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) - (1) 500 mL HDPE coolto 4°C
. . field filter 0.45 mi filter,
Organics Acids (VFA) J— (1) 500 mL poly }_*{ENO; tirpH <2Tg&qo' 4323
Metals (200.8&6010B) 07 Z (1) 500 mL HDPE field filter, HNO,
Census -— bio-flo&M! falcon tubelcool to 4°C
End Time JE3

Comments / Exceptions: \\
Presence of floating product?  YES Nd ) Presence of sinking product? YES @/} ____________________________________________________




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station TY-Z% -0 Date [1/ia//]
Sample: ID G- dloll G- ¢p-Zp-8d -C Field Team: (Initials) [yg « & /4
Field Conditions Che e Ceve |
Purge Information
Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft) | 7. % & < Peristaltic Pump )
Depth of Water Column Other: :
3 Casing Volumes Start Time 107 2
1 Casing Volume End Time 1ip o
Total Gallons Purged U5 el
! ) Water
" Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
j044- | 5 (.72 3.83 78k L3O B | I3 55 786 |joof - o
)04 F . €. 73 2 2870t 243 p.95= | /3. 8¢ 9. 5 (083 | plecr
[0S0 24 6. 7¢ 3 257 | L7 | 0.7 | 1385 -G 0 O5 | Cly
53 il (.75 S35 "z | pse= | 1279 =94, & ind 7| cler

Sample Information

Sample Method(s) ¢ Peristaltic pumg&ubmersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) /G’i’;{ (3) 40-mL VOA 1984, cool to 4°C
TOC (415.1) R 250 mL amber H.SO, to pH <2, cool to 4°C l
1
Dissolved gasses (MEE) — [ ) o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous lron e 250 mL amber °C Do NOT fi
(SM3500 Fe B-97) mL am cool to 4°C Do NOT filter l
Anions (EPA 300.0) — (1) 500 mL HDPE cool to 4°C
. . field fitter 0.45 micron filter,
Organics Acids (VFA) — (1) 500 mL poly HNO, to pH <2, cool to 4°C N
Metals (200.8&6010B) /(;,;/5« (1) 500 mLHDPE field filter, HNO, [
Census fme | hio-HlO&MI falcon tubejcool to 4°C

Comments / Exceptions:
Presence of floating product? YES ﬁﬂﬁ} Presence of sinking product? YES /{@
e AU T A T s




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Fo-zp - L Date i T i
Sample: ID el - heily - pp-2e -0 1 Field Team: (Initials) T8+ kA
Field Conditions Cleo, & ‘,wz
Purge Information
Well Diameter (in.) P Purge Method : Submersible pump
Well Depth (ft.) Bladder Pum
Initial Depth to Water (ft.) Gq. 749" @_@Eﬂéﬁ%ﬁp\)
Depth of Water Column Other::__
3 Casing Volumes Start Time {1 &}
1 Casing Volume End Time 1135
Total Gallons Purged 1S ¢, Hon
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
o5 1o.3 | 7Z0Y 4 30] s/ | ©0.56 =, > -77.F [10.0] |clea
o8 1 o.5 |7.06 4,310 4015 0.55 3. 32 | ~Re.3 {001 |< lawm—
g 1o 7 | #6353 | 432 505 o 50 | i3.3y | —95.¢ |/0.Qllcber
Hi‘f 0.9 | Zoo | 4.329 890 o5 12.31 |~ ‘“/7"%7,; N
7 1) 6.9 | 9.329 v z7 | 0.52 | i3.30 |-99 ¢ lie ot |claer
~ Sample Information
Sample Method(s Perlstaltlc pumy/ Submersible pump / Bladder Pump / Other
Analysis T!me Bottle Type Preservative/Filtration Comments
Volatiles (82608) 1119 |®40-mLVOA KB, cool to 4°C A D % ;UL{.,Q,,
TOC (415.1) i g ? 250 mL amber H.SO, to pH <2, cool to 4°C ) | 2. c.{ DJ{‘Q‘\“LQ‘Q{
DiSSO‘V(eFfSQQﬁBSS) (MEE) | |(3) 40-mL VOA cool to 4°C '
Ferrous lron ] o ]
(SM3500 Fe B-97) e 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) R (1) 500 MLHDPE  }cool to 4°C
Organics Acids (VFA) — |cy500 mL poly Ef,\"%fj':ﬁ‘p%“fgr‘”é%r;”tgﬁf’é
Metals (200.8&6010B) Tk (1) 500 MLHDPE  [field filter, HNO, {2y DU@,*\}% {/{Cg@
Census e 1DIO-flo&MI falcon tubejcool to 4°C ' '
End Time

Presence of floating product?

omments / Exceptions:

YES/NOQ/

Presence of sinking pr

oduct?

YES/@

Notes: Where muttiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PE-4g~T Date | ; Jial

Sample: ID Cold- o1 -0F-4R-T - Field Team: (Initials) | .78 iz

Field Conditions Clar v (oo

Purge Information

Well Diameter (in.) Z7 Purge Method : Submersible pump

Well Depth (ft.) Bladder Pum

Initial Depth to Water (ft.) .63  peristaltic Pump>

Depth of Water Column Other: :

3 Casing Volumes StantTime | /{4 ©

1 Casing Volume EndTime | § 7.i%

Total Gallons Purged | 2.8 jj,m:?
Water

Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
(149 -3 6.9/ | 4,097,851 1.36 | o4agit] K ¢ —~850 |99 | Clear
sz | .5 | £35 | dsegn | 52 s gea ] 19,39 -2 2 1933 | cley
Iss 1 6,79 | 4925, 8] 143 | Ahmje] (442 “93.0 |9.8% | . @
LIS “ G 7¢ 516598032 |6 st/ |4.5C “g5 o | o g5 e
1zel £ (.7¢ \sne7. a5 | 699 o el 1249 ~ 4576 G856 | b
1zo4 | L3 £.77 | 50915 157 | 6,5 /L] [450 —g952 | D87 | e
Z:7 | .S | 276 2079 wder (190 | 0,534 | {459 | "9547| 988 | Cley

—— Sample Information
Sample Method(s) Perig:gltic pumELSmeersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) 121 |@) 40-mLVOA M, cool 1o 4°C
TOC (415.1) 4 250 mL amber H.SO, to pH <2, cool to 4°C
Dissolved gasses (MEE) . o
(RSK-175) S (3) 40-mL VOA cool to 4°C
Ferrous fron S 250 mL amber °C Do NOT i
(SM3500 Fe B-97) mL ambel coolto 4°C Do NOT filter
Anions (EPA 300.0) — (1) 500 MLHDPE  {cool to 4°C
. K e field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly HNO, to pH <2, cool to 4°C
Metals (200.8&60108) 1o (1) 500 mLHDPE  {field filter, HNO,
Census bio-flo&Mi falcon tube|cool to 4°C
End Time VL
~Comments / Exceptions: ~
Presence of floating product?  YES {NO) Presence of sinking product? YES /\NO./




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station ’, OP-ap-¢ Date ilial
Sample: ID G- hoyt - 00480 -0 Field Team: (Initials) | g« ks
Field Conditions Moot o Coed

Purge Information

Well Diameter (in.) z" Purge Method : Submersible pump

Well Depth (ft.)

initial Depth to Water (ft.) Uy b e P>

Depth of Water Column Other: :

3 Casing Volumes StartTime | jZ i & B

1 Casing Volume EndTime| 1300

Total Gallons Purged .60
Water

Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
1222 10O, CoZ | 3,929 L7 l.z2g 1. 58 |-/107 F 9.2 | clooe
izz5 |05 | L .57 | 4. 0/ L34 | (1Y /9,77 |-115.3 1765 | cle
jzeg | OF (.67 q.,00,0 2.1% o, 77 .50 |—149.5 7,65 |elom—
23 10:% |6.499 |4a.gd?F 165 | 08z |1, 73 |-tz F |9.63 |cler
1234 |1, 0 | 650 | 5 00% bz | 073 ey |=121.9 17,60 | cleer
1237 3.2 | C5q | s/l L19 | oS [t4.84 | -19.7 |7.58 |cluar
jZHo |y G54 | 5,176 112 | 0.5% 446 | -39.2 1756 | clenr—
124 1.5 (p B | 5. .10 1% | 053 429 | -neo [954 | chemr
1zl | 1.6 .57 5.1\ 1z | o.4% oy [ =11%q 1952 | e
1249 1.3 |¢,.5%8 | 5.116 1,30 | 0.45 14,0% | ~11%:5 9,90 | cler
1zsz | 1.9 b.5% 5,090 2.%% | 043 .ot |-tz 17.4% |eleer—

Sample Information

Sample Method(s) - /Submersible pump / Bladder Pump / Other

. Peristaltic p

Analysis Time Botile Type Preservative/Filtration Comments
Volatiles (8260B) 3@5 % (3) 40-mL VOA et cool to 4°C
TOC (415.1) | e 250 mL amber H,SO, to pH <2, cool to 4°C
Dissolved gasses (MEE) i o
(RSK-175) RS, (3) 40-mL VOA cool to 4°C
Ferrous iron e 1250 mL amber 4°C Do NOT filt
(SM3500 Fe B-97) cool to o NOT filter
Anions (EPA 300.0) e (1) 500 mL HDPE cool to 4°C
Organics Acids (VFA) ) (1) 500 mL poly field filter 0.45 micron filter,

HNO, to pH <2, cool to 4°C
Metals (200.8860108) } 2,5' t«i (1) 500 mL HDPE field filter, HNO,

Census === Ibio-flo&M falcon tubejcool to 4°C
End Time

_Comments / Exceptions: 2\
Presence of floating product? YES /(1<l/0>‘ B Presence of sinking product? YES / EQ/O\




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station Date

Sample: ID Field Team: (Initials)

Field Conditions

Purge Information

Well Diameter (in.) Purge Method : Submersible pump
Well Depth (ft.) Biadder Pump
Initial Depth to Water (ft.) Peristaltic Pump
Depth of Water Column Other: :

3 Casing Volumes Start Time

1 Casing Volume End Time

Total Gallons Purged

Time Gallons pH Conductivity NTU DO Temp. ORP

Water
Level

Appearance

Sample Information
Sample Method(s) : Peristaltic pump / Submersible pump / Bladder Pump / Other

Analysis Time Botile Type Preservative/Filtration Comments
Volatiles (8260B) (3) 40-mL VOA HCI, cool to 4°C
TOC (415.1) 250 mL amber H,S0, to pH <2, cool to 4°C
Dissolved gasses (MEE) i o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous lron !
250 mL amber 1to 4°C Do NOT filt
(SM3500 Fe B-97) cool to 4°C - Do NOT fiter
Anions (EPA 300.0} (1) 500 mL HDPE cool to 4°C
. . field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly HNO, to pH <2, cool to 4°C
Metals (200.8&6010B) (1) 500 mL HDPE field filter, HNO, I
Census bio-flo&M! falcon tubefcool to 4°C
End Time 1
Comments / Exceptions:
Presence of floating product? YES /NO Presence of sinking product? YES/ NO




Boeing Plant 2, 2-66 Sheetpile IM injection Baseline
Monitoring Well Network Water Levels

Measuring Point| Water Level Measured
Date & |Depth to Water| Elevation (ft. Elevation (ft. | Total Depth (ft.
Well Time (ft.) NAVD) NAVD) bgs) Comments
PL2-010A i ) 12.09 20.61
622 Jalnl 40
PL2-017A N AN 11.81 20.61
ol | 5AL
PL2-021A . 12.72 19.75
Cft‘nf )i } Ci 5D
PL2-021B - 12.67 48.46
@4"\’391 \l'](} O\ gl:}(;g
PL2-021C 7/ } C "5%”/ 12.56 91.52
!/
PL2-031A , 11.45 29.06
053z4f¢//?/sx 2.2
PL2-032A , 12.47 29.24
(ﬂ f t’}fg q ‘%D
PL2-035A s 12.26 29.68
oda) lify 9.,
PL2-008B o Nilu] 724
piz-cesc  lowaalidniu] .20
PP-1B- ;
e il ] 4175 50
PP-2B-| oude Itinly] 92 12.31
0 |oahiln] zsa 49.89
PP-3A-| i 12.02
4] {1!172 NIEEES 202
PP-3B-| ;o 11.88
oiss |1l 3 47.62
PP-4B-| bz (tnln] 843 12.29
VE-4R O ladolilaly K75 °0.05
PP-5B-| e 12.09
SRS 50.02
9 f} “\
“2- O 1A B0 [ 4 B
15 wells
2 Dupes

1 MS/MSD




& Laboratory Analysis Request

Standard

Chain of Custody Record
Rl

Turn-around Requested:

Analytical Resources, incorporated
Analytical Chemists and Consultants

Aél C‘li(;r;t Corﬁ‘pany: Boeing Fhone: 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Client Contact: Will Ernst ‘ 206-695-6200 206-635-6201 (fax)
Client Project Name: 2-66 ERD IM Performance Sampling Analysis Requestéd Notes/Comments
m - lza | o 3 ** dissolved metals are
Client Project #: Samplers: 3 m Pyl W (¥ = m < 2o field filtered ’
DA - ) . ) . (8] =3 [92] ) — w
1753 T Boopthal ¥ Addis <3| 22|88 2850 2ES2 5|5 88 \@ = Mo M3/ms
— = @S| xg|2m| T5 |538|2 8828 F|se I M50
, | Numberof| S @ | o ~ m= D0 Sal=ZH =0 4 4
Sample ID Date Time Matrix Cg:tlai?\re?s 8 N o o g é_% g Pt « (;.)_ <§ L ,-L L f W‘C‘) l &
itaegszie 1100 (el [1Z [ x [XCIX X | X< | X
G- 110]13-PP-5B-E-@ |z2< \l b XX X
Teip B lank - — 2 | X
1)
— -
Comments/Special Instructions Relinqushed by: Received bi/ R / / Relinguished by: Received by:
o e . (Signature) L 7 (Signature) ' /( i / L { .. | (Signature) (Signature}
MOF&/ “’L‘Lm?ieé 40 K;O\‘\Ow Printed Namey- W Printed Napfe: ﬂ < Printed Name: Printed Name:
—Xesh Ben jWW 2 /74 (Sal
Company: Campany: Company: Company:
£YT T
Date & Time: / Date ‘I’lme/ e Date & Time: Date & Time:
Jsos 107/ il [505

Limits of Liability: AR will perform all requested services in accordance with appropriate methodology following‘A‘RI Standard Operating Procedures and the A

standards for the industry. “The total liability of AR/, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall

RI Quality Assurance Program. This program meets
not exceed the Invoiced amount for said services. The

acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-signed agreement between

ARI and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of hardcopy

data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.




Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested: Standard

Analytical Resources, incorporated
Analytical Chemists and Consultants

ARI Client Company: Boeing Phone: 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Client Contact: Will Ernst 206-695-6200 206-695-6201 (fax)
Client Project Name: 2-66 ERD IM Performance Sampling Analysis Requested Notes/Comments
>~ = o 2 ** dissolved metals are
Client Project #: Samplers: ] m Pyl W [ = m <« 3 & field filtered
17513 T Bergll 0 K. Addos ><| B4 8=|83 mg§p>§g%’<58% : esorved
[o] » O M = S 28 |ee w 5 5T — ¥ _.»~/df)5/\ feSSf Vs, v—i
| e =Rl IRl R LR e L P R R E R i o] i
i . umber o ( ¥ |o Qo »|= o < ©
[@)] ~— p —_ —
Sample ID Date Time Matrix | iners N o g i_ : g o o =

Gl on1%-pp-8-T-0 |1 /15/u |0B3Y |G | &
G 11218 P2-D2ih-@ | {0915 |3
G- uaistaeus-1 | | 0920 i3
Cu~i12it3 -1 -0ZB - 103 F 5
G- 121i%-TLA-C2IC-@ 1] o)
CW-112113-R1a-03)0 -0 1203 [P
G -11@11% -213- 041008~ @ 1255 Lf
Gl -110}13-PL2-003C~D 1333 \ Z/
GW-110118-TLa-0D5R - O 1400 5
Trip Blamle Vol = | =12

X

S0 flere]
e500m| Clloced

XX
X |X
X

K
X |
P T I I

X XX XX

X
X

XX

X

£

IS IR I I (] =

Commenth/Spemal Instructxons Relinqushed by 2T Received by: Relinquished by: Received by:
A[ s pacte Miere ‘Lﬂ Iy\j 5 i"b (Signature) / ”"'j/’ (Signature) - (Signature) (Signature)
W le_,‘; . Prmted Name & \%A«;,] Printed Ni?\e Printed Name: Printed Name:

s 2 oY
Nolcoudnein
Companj/.? . Company: Company: Company:
Date & Time: Date & Time: . Date & Time: Date & Time:

—2-1 y4ago | 40

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program meets
t of or in connection with the requested services, shall not exceed the Invoiced amount for said services. The

standards for the industry. The total liability of AR, its officers, agents, employees, or Successors, arising ou
acceptance by the client of a proposal for services by ARl release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-signed agreement between

ARI and the Client.

rder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of hardcopy

Sampie Retention Policy: Unless specified by worko
d under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.

data, whichever is longer. Sediment samples submitte




Chain of Custody Record & Laboratory Analysis Request

Analytical Resources, Incorporated

urn-around Requested: Standard
Analytical Chemists and Consultants
ARI Client Company: Boeing Phone: 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Client Contact: Will Ernst 206-695-6200 206-695-6201 (fax)
Client Project Name: 2.66 ERD IM Performance Sampling Analysis Requested Notes/Comments
m - lza |= o 3 ** dissolved metals are
Client Project #: Samplers: i o o p Se |27 |65 > g 3o field filtered
13513 T Recathel, ¥ Mdis >512g| %588 |285|n 22825588 ® = Nonpreserved b5
NO | & A 7] o =0
S le D b T Matri Number offf & @ !’J"O am r-l'-l'l—-‘.— 2\8;&"88358_}5@0
ample at? ime a1 Containers|| O - Cs 3— r |= @ = =
GW-Ueg-2-30-T-@ [1hifu|oszo |GW | B [>T 12X X<
—
Bul- 11019 99-3R-T-@ o704 5 KX =
CL)- 112119 - LA -BLOA -@ 093F 5 X | x X
GW- 1 @119-RLA - 0350~ |022- C? Yl A XX
GL)-1io119-PP-28- 0O~ @ 1095 4 13X Pal
GW-1leliq-PP~-A3-1~ @ g 5 @ X ><
C-Li@!19-Pp-98-T -4 1z 5 62) X ™~
GL- 1 @119-P- 4B~ T-@ 1211 5 @ X ><
CL)- 1 2119-3P-B-0-@ 25 b Y (X pad
Tap B Lk ~ _ — Z | X
Commehts/Special Instructions Refinqushed by: _ Received by: Relinquished by: Received by:
NO WO SGUN\.Y\65 Q-e “ow_ (Signature) J‘f// % ‘% (Signature) /{ )\N\ (Signature) (Signature)
, PTEE_Namef: e :V Py edgfﬁu\ ,\ \ (/\ Brinted Name: Brinted Name:
el Boatnd | T MU b
CEAB: I Company: ‘ ﬁ \él\ Company: Company:
Date & Time: y P Date & Timg: i Date & Time: Date & Time:
V- (a-ll (245 \&\\f{\\\ \%QC)‘

Limits of Liability: AR will perform all requested services in accordance with appropriate m
standards for the industry. The total liability of AR, its officers, agents, employees, or succes.
acceptance by the client of a proposal for services by ARl release ARI from any liability in excess

ARl and the Client.

Sampl

data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS

ethodology following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program meets
sors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for said services. The
thereof. not withstanding any provision to the contrary in any contract, purchase order or co-signed agreement between

e Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR! will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of hardcopy
protocol will be stored frozen for up to one year and then discarded.




Boeing Plant 2, 2-66 IM Sheetpile Injection Monitoring Wells
Water Levels

Weil Date Time Depth to Water (ft)
PL2-010A 4ligleo 0 2% Q o9
PL2-017A aATC AL Jo 0%, 4 .80
PL2-021A 4 gl (1261 0,46
PL2-021B 4 \igln Y i5.6%
PL2-021C 4 sl [0:57 10.4%
PL2-031A 4-\sl o J6-25 o A4
PL2-032A 41gln 000 /0.35
PL2-035A A\rglo joss4 10,39
PL2-041AA A8l fo 11\ 9 4%
PL2-008B A gl 012\ 16 33
PL2-008C 4\ gl 10+ (1] (1.07
PP-1B-l Aisla 10:5] lo %4
PP-2B-I A\8ly {546 1L.o7
PP-2B-O Hgin 10:45 13.%6
PP-3A-| Ay i6-35 q a9
PP-3B-| A lyslu 10.372 je.24
PP-4B-| 4|.glu 10257 1157
PP-4B-O 418l 16-39 13, 04
PP-5B-| 4081y | oo o |~




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station £i? -SoR8 Date Alizfr
Sample: ID (Lls -nWodk'® -pPLZ-ecosp- O Field Team: (Initials) | T
Field Conditions Suana = Cless '
[#)
Purge Information
Well Diameter {in.} 2" Purge Method : Submersible pump
Well Depth (ft.) Bladder Pum|
Initial Depth to Water (t) | 4@ 7/ p@
Depth of Water Column ) Qther; ;
3 Casing Volumes Start Time | {14} <4
1 Casing Volume End Time { |2 Z2Z
Total Gallens Purged | 3. .¢ gi‘nﬁa $
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
s | .7 6O |ZM3 nshes | 1263 1148 " | 305 | S5~ 107 | clea,
e | 60 13733 oSk | 551 123 ™% | /3.3 “Z2 2 | jo.74- | clens
1ze2 |\ (.58 131344 9% [ros "E | /340 =272¢__|aR L en-
lzow |13 (.55 1373% ~8.° 1771 |0% "% | /s5.4¢ 3.5 |roes b
izoa |1T 1655 [373¢ m8l-Slbs lpsc™% |(z.¢) ~35.1 /084 | ¢t
1212 2 ¢.59 3937 m¥” 1 €. 7] |o.3i A 1iz.é3 -32.4 .87 | Cbtenr
1245 L9 (.sS |3794imsle (.51 |e35 ™ 113270 ~34.3 10.8% |t
- Sample Information
Sample Method(s) : Peristaltic pump{Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) 12 7 (3) 4C-rmL VOA HCI, cool to 4°C
TOC {415.1} YA 7 250 mL amber H.50, to pH <2, cool to 4°C
0‘55°'V(‘g’s?('°‘_§§;,%5) (MEE} (8) 40-mL VOA cool to 4°C
Feirous Iron o :
(SM3500 Fe B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL. HCPE cool to 4°C
Organics Acids (VFA) {1) 500 mL poly &i%fl:zrp%ijzr'nézgnt;iliené
Metals (200.8&6010B) 1 2_\‘7 {1} 500 mL HDPE field filter, HNO,
Census bio-flo&M| falcon tube|cool to 4°C
End Time Bzl

mments / Exceptions:
Presence of sinking product?

YES l@

Noles: Where multiple visits are requlred to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data undet figld comments.



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seatile/Tukwila, Washington

Station PLZ -t0Re : Date [ 4 fg]i}
Sample: ID £y~ oA PL2 DK~ (3 Field Team: (Initials) | ¥@
Field Conditions S an e Cheas -
2
Purge Information
Well Diameter (in.) z" Purge Method : Submersible pump
Well Depth (ft.) Bladder Pum)
Initial Depth to Water ft) | 12.35L @tis Pump™
Depth of Water Calumn Other: :
3 Casing Volumes Stat Time | 7. 27—
1 Casing Volume EndTime | ] 255
Total Galions Purged | 2,0 g« leyss
v Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
2:33 1.7 (e [Saesmsh 139/ pad A | 1367 —77.5 1232 [l %4/&.;
(23 | -9 775 93 g Skl | 208 s.6% M /2.2 -35 & 1222 | Clese fuellag
(239 | 1l 7,30 1513 msfe | ulT |65 M Ly | =939 17232 L2 fuee fypellag
1 2’4‘2— 'l 3 7{‘5\; ‘5:967 V\-Sz'-la:: "‘?"7 é'# MA— 13,34' ﬁr‘f‘t i 123312— (J’nn- '/y t'l/s'-i
1245 3 L5 .44 £ 96 S © | 1OC 093 2’4(_ 3.3 “t03, ¢ 1232 \Clewfocllonr |
1242 117" 71.41 5,960 . $ln | 047 |0AS” L | 13.e% 06 2 | 1232 \ClarSuell. |
Sample Information
Sample Method(s) Peristaltic pumpy Submersible pump / Bladder Pump / Cther
Analysis Time Bottle Type Preservative/Filtration GComments
Volatiles {8260B) 12.50 {3) 40-mL VOA lCh-seete 4o ST PRESERY £
TOG (415.1) 250 mL amber H,S0, to pH <2, cool to 4°C
D‘SS°"’§?S%(‘%§‘§’%§ {MEE) (3) 40-mL VOA cool to 4°C
Ferrous Iron o ]
(SM3500 Fe B-97) 250 mL amber cool to 4°C Do NOT filter
Anicns (EPA 300.0) (1) 500 mL HDPE cool to 4°C
) . field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mlk poly HNO, to pH <2, coot 10 4°C
Metals (200.886010B) 1250  [(1)500mLHDPE field filter, HNO,
Census bio-flo&M] falcon tubelceol to 4°C

Notes: Where multiple visits are required to completa sampling, pararnel

Comments / Exceptions:

YES Q) Presence of sinking Pt

ters are to be checked pricr s sampling for each visit. Entar data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station _odlAan Date { @)se/is
Sample: 1D Lise 1098 P2 -OSAA-O Field Team: (Initials) | &
Field Conditions i Suzomy v Clear”
Purge Information
Well Diameter {in.) 24 Purge Method . Submersible pump
Well Depth (ft.} : Blagdder Pumy
Initial Depth to Water (ft.) Ly 29
Depth of Water Column i Other: :
3 Casing Volumes Start Time \ 1L
1 Casing Volume End Time | 24 =7
Total Gallons Purged [ 2.7~ lb S
7 Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
122 .1 320 |03l [3.74 | ose™ | 12,25 -zz. 2 /039 | cl
13z | .4 905 lrait ssfel |21 |o50 A |12.21 -2¢, O |40 | ¢ lev
{328 LW 19 | 09088k | 2.0 bqq*t¥l ;2 22 -26.0 |toege | Clem
1334 1.3 7.8 |p YSnSf" (36l | S50 | /221 -21.3 043 | cle—
134 i3 7.79 10.99~5/0 | Z.i6 g0 2 | 12,74 =303 lefig- | ¢ o
1227 107 | 174 10923 m¥ent 161 |6t "F lyz.29 |-32.0 LI0.9€ | glger
I2do | L9 7794 16927 o c|ie3 lest ™ | y2 36 ~33.0 | o8 | ol
Sample Information
Sample Method(s) ¢ Peristaltic pump/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (§260B) 1244 |3 40-mLVOA HCI, coal to 4°C
TOC (415.1) 250 mL amber H.S0., to pH <2, cool ta 4°C
DissolvF:SEI!{a-ﬁs%ess; (MEE} {3} 40-mL VOA cool to 4°C
Ferrous Iron o i
(SM3500 Fe B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) {1} 500 mL HDPE caol to 4°C
Organics Acids (VFA) (1) 500 mL poly Eﬁ\'g‘:grp%"’fzr‘"gg;“té"ﬁg
Metals {200.8460108) |13} A< |(1)500mLHDPE  |[fleld fiter, HNOs
Census hio-flo&M!1 falcon tubelecol to 4°C
Comments / Exceptions:
Presence of floating product? vES/NG/  Presence of sinking product? | YE§__{_ ____________________________________________________________________




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seaitle/Tukwila, Washington

Station T Date | 4{,e/1!
Sample: ID L-Worg -pe .4g - L -O Field Team: (Initials) | <@
Field Conditions Gt 3 Clesns
r7i
Purge Information
Well Diameter {in.) 7" Purge Method  Submersible pump
Well Depth (ft.} Bladder.Bump
Initial Depth to Water (ft.) i2.2] Perlstaltic Pump
Depth of Water Column Other: :
3 Casing Volumes Stat Time | [ 844
1 Casing Volume EndTime | 418
Total Gallons Purged | 2.0 s4dleny
7 water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
g5y | . b.5s d.1ea nSkl 295 | 145% 3.7 1235 | olewr
90y | % |63 | 415 mil f47 % pass | ~ssi ) Vo) ke
dotr | 1,0 (.76 | 4.33]~g.C a.52 "% | 1453 e lizez| cler
go7 | 12 .77 | 4 33L° ose "% | 1455 |-6l% | 1295 el
190 [ 1.4 | 077 | 4 203, 4L 6.5 Jas9 | 2e |l22fcl
Sample Information
Sample Method(s) :¢Peristaitic pump)/ Submersible pump / Bladder Pump / Other
Analysis Time Botile Type Preservative/Filtration Comments
Volatiles (8260B) ’ % i q— (3) 40-mL VCA HCH, cool to 4°C
TOC {415.1) l’ /_‘, i.q- 250 mL amber H,S0, to pH <2, cool to 4°C
Diss“"’fg’sgkfﬁi,%s) (MEE) (3) 40-mL. VOA cool to 4°C
Ferrous tron o i
(SM3500 Fe B-97) 250 mi. amber coolto 4°C  Da NOT filier
Anions {(EFA 300 C} (1) 500 mLHDPE  |cool to 4°C
Organics Acids (VFA) (1) 500 mL poly Ei'%i"{g’p?_'[“fz’f‘ggg‘t;i':fg
Metals (200.8&60108) |4.\ 4 |(1)500mLHOPE  lfield filter, HNO,
Census bio-flo&M1 falean tube|cool to 4°C
End Time BCEE
omments / Exceptions:

Presence of sinking product?




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwlila, Washington

Station $P-48 Date 2) 1
Sample: 1D ClL-W04138-PP4E-C- 0 Field Team: {Initials) | 8B
Field Conditions gi‘ﬂ"r - Clecy
Purge Information
well Diameter (in.) 20 Purge Méthod : Submersibte pump
Well Depth (f1.) Bladder Pump.
Initial Depth to Water (ft.) 17 a7
Depth of Water Column Other: ©
3 Casing Velumes Start Time | {422,
1 Gasing Volume End Time | }<4&-{
Total Gallons Purged | 2.C& ﬁ.,g.im‘-j
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
433 .1 L7 | 4 25say] 291 4™ | /539 -S57.2 1284 ple .
143¢ | 6. 74 | 4.341 "")L,‘ 171 ase "4l /3 -5453  liz99 | elen,
143G Wl 6.7 4353, % 153 | osz™# | i528 ~£i. 2 1294 | Clecsr
447 1 1.3 [ 67¢ | 4.30 95 127 656 Y | s ~62.3 |i2.39 lctar
45 [ ¢ lge [4.360. 5" 197 |a<cgZ | J5nz3 | ~¢30 |lz.8#|cey
Sample Information
Sample Method(s) 4 Peristaltic pump / ubmersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) \ 4.4 7 |(3) 40-mL VOA HCI, coal to 4°C
TOG (415.1) " [250 mL amber H,S0, to pH <2, cool to 4°C
Diss""’(eFng}ng%‘i (MEE) (3) 40-mL VOA cool to 4°C
Ferrous Iron o |
(SM3500 Fe B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0} (1) 500 mL. HDFE cool tc 4°C
Organics Acids (VFA) (1) 500 mL poly m‘{’)‘:‘:grp?;l“fzmgg"t fieer
Metals (200.886010B) 'lM 7 (13500 mLHDPE  [field filter, HNO;
Census bio-flo&MI falcon tubelcool to 4°C

Comments / Exceptions:
YES mm Presence of sinking product?

YESI@

d prior to sampiing for each visil. Enter data under flekd comments.

Notes: Whera multiple visits are required to complete sampllng parameters are to be checke



2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station e 18-L Date | 4{isir 1
Sample: ID Gob - MWD WEF 1 T (2 Field Team: (Initials} { _r¢
Field Conditions Ol e o £t
Purge Information
Well Diameter {in.) i Purge Method : Submersible pump
Well Depth (ft.} Biadder Pump
Initial Depth to Water (ft.) ”2 ai eristaltic -—I.l_nlg)
Depth of Water Column Einiil
3 Casing Volumes Start Time | { ) #ie-
1 Casing Volume End Time | (d 9o
Total Gallons Purged | 7.« ;M”tm_g’
Water
Time Gallens pH Conductivity NTU Do Temp. ORP Level Appearance
o121 12 €.25 | permde~" | 407 L4 57 1292 | AR | 247 |Bribl focte
12 L4 629 | 113 St | 220 Lzt ™% | 253 ~357) 2 se Y | Babtefogh-
0127 | st 1 £33 i ddnsher’ | to0 | qos™ | 4253 | w583 | ie27 \Budhiy i
07350 i3 L ¥ 1S l1g.0 | 095 A | t2.5% |-62.7 1627 |Bubht, 1 dvie
pryd | oz | (4 Hge T | 136 16377% | 1278 | -es % 1Je ¢ ]| Livtliloter
o073 2.2 L 59 £l ?5.-,,«%—"' rgq | esr ™ 112 s =223 0,23 (Ol i
o239 |z les7 | i ?'?»5'/{“—-; 42,7 | e7¢ P | 12 3¢ » 159 |02y |BildsJris.
o747 | 2.: £.59 | it 89 mSlee |- ey e 2.9 -7%e |fo2y |Bobbllefs
Sample Information
Sample Method(s) : Peristaltic pampY Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatites (8260B) o7 4 3 (8) 40-mL VOA HCI, cool to 4°C
TOC (415.1) o -? 4 7 250 mL arnber H,50, to pH <2, cool to 4°C
Cissolved gasses (MEE) 5
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous ron o 7
(SM3500 Fe B-97) 250 mL amber cool 1o 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE cool to 4°C
i ) I fitter 0.45 mi ilter,
Organics Acids (VFA) (@ysoomipay  [loy O:’:zrp‘i“fzf”g;”t;‘ ter
Metals {200.8860108) | ("7 4 Z (1) 500 mLHDPE  [field filter, HNO,
Census bio-flo&M| falcen tubelcool to 4°C
End Time (&35

Comments / Exceptions:

Presence of floating product?  YES 4 Presence of sinking product?  YES/




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington -

Station [ FLZ -0\ 8 Date | 3{iqli

Sample: ID o) <lipaild- PLZ-02 18- O Field Team: (Initials) | I

Field Conditions cu\,,{; o Copl

Purge Information

Well Diameter (in.) A Purge Method : Submersible pump

Well Depth () Bladd —

Initial Depth to Water (ft} | °\ .35 eristalic fum

Depth of Water Colurmn Qther:

3 Casing Volumes Swmrt Time | Aze 7

1 Casing Volume EndTime | €39 O

Total Gallons Purged | “F &
Water

Time Gallons pH Conductivity NTU DO Temp. ORP _ Level Appearance

0220 | F F.05 | 5002 milead 4,09 [ 1392 | 12,4/ ~72.¢ 992 | clege
(%23 | 1.0 200 | seaz Shat| €3 | 1+ " | 1232 -3 liga | cler

| ovie iz (.97 s Imsh 500 | 10177 11z 97 | =791 [99¢ |Clomer |
oezs | L4 | 640 | 5iz9afir| 406 | Q%7 [12.98 -3i.z | 497 clea
Q832 | )¢ £.90 235 m<he S0 | 68377 | y749 (=520 1048 | clear
0235 | L |68y 15931 S| 4R | 0. 7974 | (2.93 967 | G99 |l
£§3% | 2.C .40 530 L | Tet | el Y | 1zse ~ge 0 | 999 | cie—
o0%4| | 22 |ég b UGSkt | S (&6 292 ~g¢f 1699 |clew
owqq | 24 | 6.4 '7 pnsd e 430 |lo e ™Z | i2.495 g g | 959 | ¢ i~
ozad1 | 2.6 | 724 72350 1WA |es7™Z | 12,97 ~ze. 7 559 | €fenn
0sit: | 2.¢ 10,73 |13l e | 1296 ~si.p | 800 | Clewr
Oses 1,0 | 6,715 | 1031wkl d0s |o52% | 13,00 g | 1000 | e

Sample Information
Sample Method(s) : eristaltic pump DpSubmersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (B260B) 0 ;5" (3) 40-mL VOA HCI, cool ta 4°C
TOC (415.1) 0‘& r; 250 mL amber H.S0, to pH <2, cool to 4°C
Dissolved gasses (MEE) ) o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous Iron 25 be ot D T fi
(SM3500 Fe B-97) 0 mL. amber coolto 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 MLHDPE  |cool to 4°C
) . field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL paoly HNO, to pH <2, cool to 4C
Metals (200.856010B) Qﬂ‘; 5’ (1) 500 mLHDPE  |field filter, HNO,
Census bio-flo&M] falcon tubel|cool to 4°C
End Time [ 5400 |
omments / Exceptions:
Presence of floating product?  YES /N )} Presence of sinking product? YES IAS




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station
Sample: ID
Field Conditions

PL2-C2IA

Eui- 04 - FLe-c34-0

Field Team: {Initials)

Date

49l
TE

Clacoluy &= LO0)

Well Diameter (in.)

Purge Information

Purge Method :

Submersible pump

Well Depth (ft.) Bladder Pump
Initial Depth to Water {ft.) 9,51 Perlstaltic Pump_
Depth of Water Column Cther: ™~
3 Casing Volumes Start Time | /v
1 Casing Volume End Time | § &%=~
Total Gallons Purged | 2 & s s HM—\
’ water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
i3 | 7] [ el | 2173nde /089 025" % [ 1100 ~73.4 LAY Clewr
[ea1t 1 ;| 659 |2065a9. (2] |Ogp% | 1LS9 [-385 | sdcelcinr
oL 1] & 49 B tbi oSl | 1227 Lo So-f. | i), G 720 | Jeerlefe
Ogz+ | 1,3 (L4 1Ay o | T8 |67 | jec 2250 1 f00) lebecy
0i21 | 1o |64+4 | zicd, 5051972 |lejo™A | Hrec PTE G | Ja g e
_.._Sample Information
Sample Method(sy” : Peristaltic pgmpJ‘Sul?mersible pump / Bladder Pump / Other
e
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles {8260B) 0@2 3 ¢ |(3) 40-mLVOA HCI, cool to 4°C w 20
TOC (415.1) O« gp [250 mLamber H,S0, to pH <2, tool to 4°C B /,' ~
Az i
Dissolved gasses (MEE) 0
(RSK-175) o W3¢ {3} 40-mL VOA cool to 4°C
Ferrous Iron o flte
(SM3500 Fa B-97) 043¢ 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) @.' 136 |()500mMLHDPE  |cool to 4°C
Organics Acids (VFA) (1) 500 mL pol field filter 0.45 micron filter,
g s O‘, L ) poly HNO, to pH <2, coc! to 4°C
Metals (200.846C10B) O 43 {1) 500 mL HDPE field filter, HNO, .
Census O30  [pio-flo&Mi falcon tube|cool to 4°C 500l (= ]‘W{
omments / Exceptions:

Motes: Where multiple visit= are required to Sampidie 8

rameters are to be checked prier to sampling fer each visit. Enter data under field comments.



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PLl -t Date | “Ztfirfri
Sample: ID bl = 1 M Jusg) Field Team: (Initials) | o
Field Conditions S e Cgmee | ”
] T
Purge Information ¥
well Diameter (in.) 2 " Purge Method : Submersible pump
Well Depth (ft.)
Initial Depth to Water (ft.) 1024/ Peristaiic Pump _>
Depth of Water Colurmn ther:
3 Casing Volumes sarnTime [ | 3C 7
1 Casing Volurne End Time | {4E£0
Total Gallons Purged |7 ) g:M WL |
Water
___Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
M2 Tq €57 [owmand 122 |guc 7. g0 229 1037 lotn .
1327 ] 4\ 6.2 10.ga3.8/e. S| 9.9 | an2s™2| 9/7 9.9 )91 | ¢l o
328 | 3 (6,37 |o932.9L"| 59t | 5037 | 223 | 958 Podd loin
1230 |5 (25 |09 2% |q43 T | .24 8.4 |4 | clen
i324 | )7 1622 |oyHMmst"|l9 | 472%% | 927 /0.9 |/eq8 | ctenr
1237 .9 . 2! £.572.. 55| 76t | 4462 £ 9. %% ie3 4 los 2| oLy —
12490 | z. i\ &I% oq% .8, 958 | £,537H% G.34 000 in.g| Cdrmr
. Sample Information
Sample Method(s) : ubmersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filiration Comments
Volatiles (B260B) ‘ /..'\. B {3) 40-mL VOA HCI, coaol to 4°C /"l _5‘/H <)
TOC (415.1) 400 250 mL amber H.S0, to pH <2, cool 1o 4°C e fach
Dissolved gasses (MEE) | ] o -
(RSKAT8) 1900 (3) 40-mL VOA cool to 4°C MS [Ms_"ﬁ
Ferrous Iren o i
(SM3500 Fe B-97) i 4 o ) 250 mL amber cootto 4°C Do NOT filter Ms /tM-S D
Anicns (EPA 300.0) ’ 4—00 (1) 500 mLHDPE cocl to 4°C M IMKD
Organics Acids (VFA) | |40y (1500 mL poly Ee&%ﬂ':grpwfz"‘“;g”tg'ﬁg IWE famsD
Metals (200.836010B) | | 4 & [(1)500mLHDPE  [field filter, HNOs M IMSD
Census I 4\-0 0 bio-flo&MI falcen tube|cool to 4°C Doa{;\t (*;:\‘\-Q/ (@I { 430
End Time

--u»~Comments / Exceptions:

Presence of sinking product?

YES A

YESNO
L




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station Pz-on C Date |4{gp/in
Sample: 1D Cit-egqzo-PLL-D2C-O Field Team: (Initials) | T8
Field Conditicns Clece » Lobl
Purge Information
Well Diameter (in.) 2t Purge Method : Submersible pump
Well Depth (ft.) B Pum
Initial Depth to Water (ft.) .23 eristaltic Pur
Depth of Water Colurnn O:FIEE'T""—%
3 Casirig Volurnes Start Time | A0 ¥
1 Casing Volume End Time | £293~Y
Total Gallons Purged | 2.7 a‘,h‘ohj’
Water
-~ Time Gallons pH Conduciivity NTU DO Temp. ORP Level Appearance
faiz | 7] 35732 230 nSh.C | 22.5 LSEF | 13.57 1570 W3t | cler
OBt q 14y 2307 |z | 22" | 3432 | He O |37 [ e
0% N 2.47 22 654" 234 | Lo3"% | 1375 | ~/23( 11e37 |k
g2z |13 e ArY) 23 w05 ) 109 0q90°% | /3.50 | 1967 [A4r e
RS 1y 1994 | 2zo0n? 9957 |63 “Z{ L2885 “172. 0 N4 | Clop
eezg |11 276 | 13014t | 437 |06 A |3 #Y wi96.7 | HAS | gher
: Sample Information
Sample Method(§) : Peristaltic pump § Submersible pump / Bladder Pump / Other
Analysis Time _ Bottle Type Preservative/Filtration Comments
Volatiles (8260B) a2 2 o (3) 40-mL VOA HCI, cool to 4°C Mo T PRESZRVED
TOC {(415.1) 3 -?.3,_. 250 mL amber M50, to pH <2, cool to 4°C ‘
Dissolved gasses (ME ' s
el e MES) (3 40-mLVOA  [oool to 4°C
Ferrous lron a "
(SM3500 Fe B-67) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE cool to 4°C
Organics Acids (VFA) (1) 500 mL poly E{%%fsilgrp?_.'4<52r|néc;r;nt;ii}ﬁé
Metals (200.8860108) | (% §-2. (1) 500 mLHDPE field filter, HNO,
Census bio-fio&MI falcon tube|cool to 4°C
End Time
Comments / Exceptions: )
Presence of floating product? YES AN Presence of sinking product? YES/(NOQO.
............................................... i

Notes; Where multiple visits are required to compiete samplirg, parameters are to be checked pricr to sampling for each visit. Enter data under field comments.



2-66 Sheetpile Structure Il Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PLz-031p . Date [ 4/zc/u
Sample: ID 13, 1 O -pL2-032A-0, | Field Team: (Initials) T
Field Conditions [ Cleer v cor| -
Purge Information
Well Diameter (in.) 2! Purge Method : Submersible pump
Weil Depth (ft.} Btadder Pump
Initial Depth to Water (ft.) 15 C Perlstaltic Pu
Depth of Water Column = )p
3 Casing Velumes Start Time | /o225
1 Casing Volume End Time { i3
Total Gallons Purged | 2.3 :1,1[,:'1)'
Water
Time Gallons pH- - Conductivity NTU DO Temp. CRP Leve! Appearance
Jo3s | ,7 Tad | 2356 oL 8.6 o7 % | 0T 469 1997 | clea
/035 <9 1,19 2.3t 34.5/_ {20 |G| hso ~5g 78,00 | cleay |
4] | it 104 | 7. 763~54E| 140 [6.97 "% | il 88 ~52)  lmpt | cdegy
lo4g- | 1.3 701 |2 353.«.5/&—(_ st | 143 "% 139 .32 lincal cleas
097 | Lo 172 |2 3gese"|/20 [1237% lid.op -7 1007 |cler
/foso | 1y 183 1o o sknt| 143 | 125X |i2.03 -5%.% |wosr |chkear
/053 1 19 7. 00 | 2,300 aSfee 1 782 1) 227 | j2. 02 | - $€ O |/60h | Glsar
Sample information
Sample Method(s) ; eriswl Submersible pump / Bladder Pump / Other
Analysis ine Bottle Type Preservative/Filtration Comments
Volatiles (8260B) no\ {3) 40-mL VOA HCI, cool to 4°C Do siicele @,— /il ¢
TOC (415.1} no 250 mL. amber H.S0, to pH <2, cool to 4°C T ,a o
Dissolved gasses {MEE}) ! 4 Dw‘ \-'f-‘ﬂl& C/ H 'I
(RSK-175) 1o | (3) 40-mL VOA cool to 4°C D‘ o\ ct.lQ. @ Y
Ferrous Iron ° i
(SM3500 Fe B.97) e 250 mL amber cool to 4°C Do NOTnIter D.. h\i ol @_ Y.
Anions (EPA 300.0) itp! {1) 500 MLHDPE  |cool o 4°C Q”F b eede Y7,
. . field filter 0.45 micron filter,
Organics Acids (VFA) Y {1} 500 mL poly HNO, to pH <2, cool 1o 4°C Du 0\: P oLE @ Y777,
Metals (200.8&6010B) b (1) 500 mL HDPE  [field filter, HNO, ﬂm" coad @ 77 /
Census bio-flo&MI falcon tube|coal to 4°C N
End Time
Comments / Exceptions:

Presence of sinking product?

Notes: Whare multiple visits are required to complete samp"ng parameters are lo be checked prior to sampling for each visil. Enter data un

der flekd comments




2-66 Sheetpile Structure Il Groundwater Sampling Field Data
Boeing Plant 2, Seattle/T ukwila, Washington

Station PP-sp.L. Date [ 4 /zajts
Sample: ID Gl =\ A pp @ LoO Field Team: (Initials) | =7z
Field Conditions Pl & cacal )
Purge Information
Well Diameter {in.) 04967, Purge Method : Submersible pump
Well Depth (ft.) Blad
Initial Depth to Water (ft) | #£2.£0 |staltic Pump
Depth of Water Column Other: :
3 Casing Volumes Stan Time | H444 z,
1 Casing Volume End Time | /2.
Total Gallons Purged | S g,“l/ﬂ'\f‘?
- Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
oz .7 §.51 o.21%m 5ot | 16.3 3,09 jp.37 1-13.0 liegcy | clg
Ot P | 134 n zlng bt | 570 2,33""% iz 39 -7 5 el clese
0413 i) q 77| o fouasle|£,78 | 2.0 % Yiz. %0 efg b |#es ey
0327 | 03 58 |ozi0.Ss [£50 L2 33% Li35) =s& 0TI Cler
| O92¢ | LS @47 021 e 246 2.2l ™ |yrs8 |-170 todd ol —
oy | 2.2 | 932 leaSimVeS | 657 1137 /& | /252 49 077 | i
oass | 2.9 | 22%F (053 7mGu’ 1S 25 | Lz "% |i1293 53 {78 |Clex
cady |23 2.05 Lo 3, Sl 4 727 | Log"% | i2% -3 078 b
ored Tas | 7.80 los¥pbet |58 Loie™¥a | 1299 (-3L7 % | ot
ot |45 |19 700 ol |25 (0452 | (305 |~549 |0 o e
jocy | 4.7 1,24 1729 wmSl~ 1355 |ode "~ |\ /345 A Jox2 | _cknl
jorz 149 1127 117 20k |pga "% | /343 ~lg G | 32 | clar
s 1ol 1730 | i14] Seu| 591|042 ~¥ 1iz.20 | -0l /683 | clow
Sample Information
Sample Method(s) Peristaltic pump/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (82608) [O8 b |®40-mbVOA HCI, cool to 4°C
TOC (415.1) lod ¢ |0 amber H.S0, to pH <2, cool to 4°C
Diss""’(egsg}gsﬁf?;; {MEE) (3) 40-mL VOA cool to 4°C
Ferrcus lron o ;
(SM3500 Fe B-97) 250 mL ambgr cool to 4°C Do NOT filter
Arions (EPA 300.0) (11500 MLHPPE  [cool o 4°C
Organics Acids (VFA) B0 MLPoY | p%“fz““g;”té"f,’c'
Metals {200.5&6010B) j@ié (1) 500 mLHDPE  [field filter, HNO,
Census hio-flo&MI falcon tubelcool to 4°C

omments / Exceptions:




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PL2-031A Date | 4{z:jn
Sample: ID Gli-Npage- Pr2-031a- O Field Team: (Initials) ag
Field Conditions Sy o e Clpgy
Purge Information
Well Diameter (in.) z Purge Method : Submersible pump
Well Depth {ft.) Bladder Pump
Initial Depth to Water (ft.) 037
Depth of Water Column Cther: :
3 Casing Volumes Start Time | {1327
1 Casing Volume End Time [i'2.3.0
Total Gallons Purged | i. & 24 [T
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
43 N 2.494 bOfmsfet 10,63 Q8 "2 | 155 -t 7 947 | ¢ lewrm
g, % 1.7 G ontmSlen|3.3% O.@_'g/ TR g0 9498 | clesy
g 1o | 79c | GeoimSh o O™ 11ca |-BF 1249 | clens
52 107 1090 | 6ol wmsle-|4¢? |52 "% |z |~19.0 4,50 | clear
: Sample Information
Sample Method(s) / Peristaltic p / Submersible pump / Bladder Pump / Other
Analysis Time Botile Type Preservative/Filtration Comments
Volatiles (8260B) iz e {3) 40-mL VOA HCI, cool to 4°C
TOC {415.1) iz i 250 mL amber H.S0, to pH <2, ccol to 4°C
Dissolved gasses (MEE) .
(RSK-175) 12 ™ (3) 40-mL VOA cool to 4°C
Ferrous Iron 5 i
(SM3500 Fe B-97) Iz io 250 mL amber coolto 4°C Do NOT filter .
Anions (EPA 300.0) i7 2 {1y 500 mL HDPE cool to 4°C
- . — 5T -
Qrganics Acids (VFA) 12 7ie (1) 500 mL poly ]I‘-Iﬁ\l.ldofiltgrp?-l f;g;’i;";fé
Metals (200.836010B) | j2-ip (11500 MLHDPE  [field filter, HNO,
Census bio-flo&MI falcon tube|cool to 4°C
End Time

Comments / Exceptions:




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PP-3m-T Date [ /ze/i¢
Sample: iD LS Yot 20-pP3n - T~ O Field Team: (Initials} -7 R
Field Conditions S & o6l
Purge Information
Well Diameter (in.) > Purge Method : Submersible pump
Weil Depth {ft.) Bladder Pump
Initial Depth to Water (it) | /6. 25
Depth of Water Celumn QOtherr
3 Casing Volumes Start Time | | 2S¢,
1 Casing Volume End Time ] 23
Total Gallons Purged § 2.5 s flors
Water

Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance

32 | .71 [ 18 [35(ussa]e33 [ 255 /577 | "#9G /o2 |chee

{3l ;9 7.0% 3 (RSl |95 | 1297 |13.74 ‘5.3 | 7028 | cloge—

ik | 1] 7.05” 3,128 5.5 [863 | 145 H | =TS | ~53F |l |ch.

I3i7 1 iX Tod 3ugSL° |457 1337 | j372 | =569 lezz |cr,

pae | L& 9,63 2,075l |5 7( /,asj /3.6G |*57¢  |mer |cb
1923 | .7 Tos | 3.0%9.5k.C | 746 |15 27 | j3.eq | st 10:2% |ejoy

{322 1149 e | 3,079, A 590 | 104 5 | 5.2 09— | ;028 | plag,

o=

~.. Sample Information
Sample Method(s) : Peristaltic@Submersible pump / Bladder Pump / Other

Analysis Time Botile Type Preservative/Filtration Comments
Volatiles {B260B) ; 729 {3) 40-mL VOA HCI, cool to 4°C
TOC (415.1) ;329 250 mL amber H.S0, 1o pH <2, cool to 4°C
Dissolved gasses {MEE) ] o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous Iron L 5 :
(SM3500 Fe B-67) 250 mL amber coolto 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE cool 1o 4°C
) . field filter 0.45 micron filter,
QOrganics Acids (VFA) (1) 500 mL poly HNO, to pH <2, coot to 4°C
Metals (200.8&6010B) /3 Z‘i (1) 500 ml.HDPE tield filter, HNO,
Census bio-flo&MI falcen tubelcool to 4°C
End Time

Comments / Exceptions:
Presence of floating product? ~ YES (NG}~ Presence of sinking product? Y.E?_!f_ ,,,,,,,

Netes: Where multiple visits are required to complete sampling parameters are to be checked prior to sampling for each visit. Erﬂer data undar fie\d commerﬂs




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington
Station PP-3B-T Date [ £ [=2p111
Sample: iD ohy-ilpaze- PP-38-L -0 Field Team: (Initials) [ TR
Field Conditions | Seera x fined

Purge Information

Well Diameter (in.) z" Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (t) | 1€, 7%
Depth of Water Column j Other: :
3 Casing Volumes StartTime | [ 3 34—
1 Casing Volume EndTime [ {416
Total Gallons Purged | {.™7 54 Uor
- Water
Time Gallons pH Conductivity NTU DO Temp. ORP Leve! Appearance
1344 | 6 i | idsg/en" | 927 | o577 | /3.93 556 | jege |clay
1347 iR FAL UG mSle-" | 144 65¢ 2 /285 | -0/ lo.gs5 | ¢ lequ
1350 10 | 724 |10 )9mblhn® |230 |gs8 "% | 4333 | -39 |/035 | clewr

1353 L2 | 726 U019 uSl-"19s3 [os5"™% | 388 |-¢69 |09/ | deasr

: Sample Information
Sample Method(s) (: Peristaltic pum"ﬁ* Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) |4— OO {3} 40-mL VOA HCI, cool to 4°C
TOGC {415.1) \ 4.. OO 250 mL amber H.S0, to pH <2, cool to 4°C
Dissolved gasses (MEE) " o
(RSK-175) (3) 40-mL VOA cool to 4°C
Ferrous Iron o i
(SM3500 Fe B-67) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE cool to 4°C
. \ field filter 0.45 micron filter,
Qrganics Acids (VFA) (1) 500 mL poly HNO; to pH <2, caol to 4°C
Metals {200.846010B} ‘4_@') {1) 500 mLHDPE field filter, HNO,
Census hie-flo&MI falcon tube|coal to 4°C
End Time A0 |
omments / Exceptions:
Presence of floating product?  YES /(G0 Presence of sinking product?  YES/
_____________________________________________________________________________________________________________________________________________

Notes: Where multiple visits are required 1o complete sampling, paramaters are to be checked prior to sampling for gach visit, Enter data under field comments.



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PLZ -010n Date | 4/ailsi
Sample: ID CU-lo921-PLZ-OIQA-O Field Team: (Initials) [ pg
Field Conditions PM;{.? [ 4
od -
Purge Information
Well Diameter (in.) 44 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water ¢t) | &, [1 (Reristattic PORE>
Depth of Water Column QOther; :
3 Casing Volumes Start Time | 275 7
1 Casing Volume End Time | (0% T e
Total Gallans Purged | 2. 2 CTA Hes %
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
o6 | o £.39 | 0.95¢ Y| 630 |25 " | 1297 gz ! 9.20 | Gl
By | 6.3 6 30 |09 . sLS1sse 340 K | /309 g% 0 G272 |ecbor
Csiz. | 1o 6.23 0993 p8fe-t16.29 |295 ~7 |12.5< 924 928 |ck.
ous |z {18 8932 oSk~ |448 370 7 |77 9.0 b 24| chr

| o@if | 11 L3 6 W0 pSfe-S| 70 |20 ™4 12457 | p2c G225 |Cle
orel |1é 6,78 (9% mSem | 9.35 |24 " | /260 /01 { 5,26 |foon-

P34 [ 1% (.07 097k kS | 918 [233 7 |iz5e |13 927 et

Sample Information

Sample Method(sy™ Peristaltic pumys / Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (8260B) (R T |(3) 40-mLVCA HCI, cool to 4°C
TOC (415.1) 0@_2 7 250 mL amber H.S0O, to pH <2, cool to 4°C
Dissolved gasses (MEE) _ o
(RSK-175) (3} 40-mL VOA cool to 4°C
Ferrous Iron o T
(SM3500 Fe B-97) 250 mL amber coolto 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE cool to 4°C
) . field filter 0.45 micron filter,
Organics Acids (VFA) {1} 500 mi poly HNO to pH <2, cool to 4°C
Metals (200.886010B} .} _)?7 (1) 500 mL HDPE field filter, HNO,
Census bic-flo&MI falcon tube|cool to 4°C

Comments / Exceptions:
Presence of floating product? ~ YES l%

Nates: Where myttiple visits are required to complete sampling, paramaters are to be checked prior to sampling for each visil. Enter data under field comments.



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station FLL -O35A Date | 4lz!lu
Sample: 1D Gi)-Jedli- FL2-c558A-0 Field Team: (Initials) | ¢
Field Conditions L £,y Sennag CCaof '
J’ . E ¥
Purge Information
Weli Diameter (in.) a* Purge Method : Submersible pump
Well Depth (ft.) BI
Initial Depth to Water (ft.} A1 Peristaltic Pum
Depth of Water Calumn -
3 Casing Volumes Start Time | 523 4~
1 Casing Volume End Time | #2437
Total Gallons Purged | 2.2 - aMaNS
- Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
DAL | 0o &.47 2.85¢) Sl |l LB j28 | /2 Se ~ 1.7 Lt | plon
0%si e CAY 2501t | 700 | toe "YU |13.4¢ "7 726 | ploor
0est |19 ¢.52 | zSegndft] 738 | 032 ML| i3S9 -1 926 | olear
Ogs7 | ¢ 0,52 | 2.5¢€ ¢/t ] 73.3 @bf /.68 |-/ 3 9.2 | _glen
O90c | g Corg | 236 w269 1629 y A XY -1 2 X7 c ke
Sample Information
Sample Method(s) 7 Peristaltic pump / Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles {8260B) 0(7' 0""? (3) 40-mL VOA HE, cool to 4°C
TOC (415.1) o0 7 |250mLamber H.S0, to pH <2, cool to 4°C
Disselved gasses (MEE) o
(RSK-175) Oq o ? (3) 40-mL VOA cool to 4°C
Ferrous Iron 3 i
(SM3500 Fe B-97) g}? OZ 250 mL amber coolto 4°C Do NOT filter
Anions (EPA 300.0} {1} 500 mLHDPE caol to 4°C
Crganics Acids (VFA) (1) 500 mL poly Eﬂ%ﬂltgrp%f;c'zg%mﬁg
Metals (200.8860108) |0] O f (1) 500 mLHDPE  [field filter, HNO,
Census bio-flo&MI falcan tuke|coal to 4°C
End Time |é§ 15 |
.Comments / Exceptions:
Presence of floating product?  YES { NO Presence of sinking product? YES/HNO»

Notes: Where multiple visits are required to complete sampling, paremeters are 1o be checked prior to sampling far sach vish. Enter data under field comments.




2.66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station pp-26. 1T Date | g/2:/1
Sample: ID ol s WE2L- PP-268-T -0 Fieid Team: (Initials) | T
Field Conditions Sovam = Lo
Purge Information
Well Diameter (in.} 24 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pum
Initial Depth to Water (ft.) .57 eristaltic Purfl
Depth of Water Column ’ Cther: :
3 Casing Volumes Start Time | €932
1 Casing Volume End Time ]b 26
Total Gallons Purged | 7 ] ;,jjom
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
Oast (VA Tewt [43%m¥ens| V3.5 [159™% [13.% SEEB 1 IE |l ]
casq | hé (.$3 457dp S | 1.3 1247 |/273 "S53 1946 | e
jeozl | L9 (.82 A L9456 [res™ [iz.9¢ ~$T.5" 767 |t
jos |2 |c:3% |4 s7cashc] iz |agamil| 1286 | -57.2 267 | cio
ooy | 2.2 |63 [4.8%wmshc| 9B |O0% " |izss |-58E7 |43 |clw
101 2.4 |csd |45c 8.5 929 |a 3™ | i3.%0 -5 ULeq | clear
Sample Information
Sample Method(s) (; Peristaltic pump ASubmersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (B260B) i ﬂ DiIs {3) 40-mL VOA HCI, cool 10 4°C Deabicole @og]
TOC (415.1) {05 |es0mLamber H:S0, o pH <2, coal 0 4C | {) a‘a\‘\ 2, (O
D‘SS""’(EF“’S%("‘}?TGSS) (MEE) (3) 40-mL VOA cool to 4°C ’
Ferrous Iron o ;
(SM3500 Fe B-97) 250 mL amber coolto 4°C Do NOT filter
Anions (EPA 300.0) (1)500 MLHDPE  |cool to 4°C
Organics Acids (VFA) (1) 50C mL poly E'el\ll%fallzsrp?_.ffzrlncl:c;r;r;g I}ﬁrc'
Metals (200.886010B) i@ i -{ (1) 500 mLHDPE field filter, HNQ; \0_\'0‘\.‘ A p (a.’ ) oz_l
Census bio-flo&M falcon tubelcool to 4°C ’
End Time Gl

Presence of floating product?

Comments / Exceptions:

YES (O

Presence of sinking product?

Notes: Whnere multiple visits are reguired to complete sampling, parameters are to ba checked prior to sampling for each visiL. Enter data under field comments.



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seaitle/Tukwila, Washington

Station PP-2R-0 Date [ 4]z 111
Sample: ID Ghy - W42 -PP 28-8 -0 Field Team: (Initials) IR
Field Conditions Clea, 3 (oc]
. Purge Information
well Diameter (in.) z'’ Purge Method : Submersible purmp
Well Depth (ft.) Bladder P
Initial Depth to Water (ft.} 10,80 @sta_ﬂm
Depth of Water Column Other: :
3 Casing Valumes Start Time | /032
1 Casing Volume EndTime | fy 15"
Total Gallons Purged _MQ%&&.—
Water
Time Gallons pH Conductivity NTU DO Temp. ORP Level Appearance
JEETH KA 3329 3.7 3y | L34°% | i4.4% 234 |iots | glea-
1044 | % T.e% .33 7| QA4 [ 1,237% 4.5 22.9 /0. 47 | they
fog7 | j0 76 | 232 83| [LG | LaL"K | ket 220 jorss | b
/o5 | .2 1.v% F 3325051 1Ll lep "% 19.62 | 204 lo4g |cher
/es3 | 1.4 HEE S8 st Ve aed Y| 854 (2.4 Loy, | Cear
Sample Information
Sample Method(s) ( Peristaltic pump”/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (82608) ol (3) 40-mL VOA HCI, cocl to 4°C
TOGC (415.1) 250 mL amber H.SC, to pH <2, coal to 4°C
D‘S‘“"""(‘;“jsgzﬁsfg‘; (MEE) (3) 40-mL VOA cool 10 4°C
Ferrous Iron o |
(SM3500 Fe B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) {1) 500 mLHDPE cool to 4°C
Organics Acids (VFA) (1) 500 mL poly Ei?ll%fltgrp%if;g;ntg I;?g
Metals (200.886010B) | | ib; (1) 500 MLHDPE  [field filter, HNO,
Census bio-flo&M! falcon tubefcaol to 4°C
End Time | [[ |§ |
Comments / Exceptions:

Presence of fleating product?

YES /(0)

Presence of sinking product?




Chain of Custody Record & Laboratory Analysis Request

e

ARI Assigned Mumber: Turn-around Requested: Page: i of | Analytical Resources, Incorp orated
- = — i Analytical Chemists and Consultants
i Client Company: .o one: : ] 4611 South 134th Place, Suite 100
D 4y Presen? \f Takwila, WA 98168 -
Client Contact: No. of Gool . 206-695-6200 206-695-6201 (fa
° “ WM Erast Coogzrg: \ Targ:sr: . \0,5 ) X
Client Froject Name:  2-6 G20 IM ferfurmance. Sowmging Analysis Requested Notes/Comments
% < ‘:7\ ] - ;‘ R Atssdwed maals ona
Client Project #: s13 Samplers: \ k4 g P 'é :n f m; A vberedh
| =) , 3. BecnBea, o B w2 i3
— = e g i ?:: g, d ®pm9'e.5¢r\fé. Vohs
Sample ID Dale Time Matrix | No.Comainers || 1 - S, 3
Iz
sw-nomeriz-oese-o | Hal | 217 | vo | 5 R_| X K
G - MoALS-PLZ0RE-O g yoly | V20| Wb | 4 | D %,
Gro- WoBB- PL2-0a-0 [4 ) el | 13457 W0 4& | » v
Gio - NOALS-PPARTO [l | 14V) W0 | & | 50 | X 1Y%
G~ WA fp-48-0 -] 4\wln| V44T | . 4 | A Yo
TR R Agn| — lwo | 2 X
: 2l ; - by‘ : Feoovod < Fetquished by: Hooeved oy
Comments/Special Instructions - | Refinquished by= . d B nqu g eoeived oy:
E ooz (Signatme) W@) (Signaluré) - (Signature) {Slgnature)
Printed Nama: ™~ N ! Printed L - IR B Printed Name: Printed Name:
‘ 3
_ Sas Sudhl com?: AV aTattite NVl _ —
ompany: g e H Hy
- -c\ T ERL- Qﬂ’E\‘ ‘ Al pany
Date & Time: Date B frime: \ Date & Time: Talo & Lime: .
| el sz | Uhaln (535 -
Limits of Liabllity; %FH wr?lperfanﬁ' all requested services in accorda

méets standards for the ingustry. The total liabillty of AR, its officers,
saidl services. The acceptance by the client ot a proposal for services
signed agreament between AR and the Client,

Sample Retention Policy: Al samples submittéd 1o AR will be appropriate

retention schedules have been established by womigrder or contract.

nce with appropriate methodology folfowing ARI Standard Operating Frocedures and the ARI Quality Assurance Prog;ram. Thig program
agents, employees, or SUCCEssors, arising out of ar in connection with the requested services, shall not aexceed the lnvaiced amount for
by ARI relaase AR from any tiability in excess thereof, riot withstanding any provision fo the contrary It any contract, purchase arder or co-

ty discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless atternate

g



Cham of Custody Record & Laboratory Ana!ysis Request

_ : S : (_(i Tom-around Requested. Page: of Analytical Resources, Incorporated
Am - fcgmpany — — \ — Analytical Chemists and Consultants
ien : : S o 4611 South 134th Place, Suite 100
Boe\rm, lﬁ.\)l Prasont? . *~ " Tukwi[ac:uWAQB‘lGBace e
Cliert Contact: oL s T cooN% rgt oo Cooler 206-695-6200 206-695-6201 (fax)
Client ProjectName: 7., £y 1M Porfarmancs. San\.p?___ AN ‘—kna![sis Requésted Notes/Comments
s ; ° Kt o
Cliert Project #: Samplers: . “E § ? - Z :;‘ %‘ i’ %E.?Q ; 9:3 $\ : fi rsj ‘;bti-&?\-.d rebds car
Sample ID pate | Tme | Mawx [wcemmsf® |F 1A 8 é“ E < £.¢ 9; E" [’Q‘-M Msimsp
T T
ot g T-0  (afply|ova3icw [ 5 | R X X
Crootig 01202160 [ Aglu losss (oW | & X % e
CLs-ligAg-PL2gn-p Ay jorvo e | V3 | X % vl VoA e S| soond Flimred
o Upan-o2-2i7-g| Al | e |G | 37 KA AL M) A %) x|« [P [MS L ¢
G- towm-tez-oin) | Haly| 1420 | GW \ X, L Fietgpen |
TER ek Alg\yl — | *— 2 X
Comments/Special nstructions Relinquishied by: Relinguished by: Recaived by:
Neo moe. Mo ‘iﬁ\j‘k (Signature} / / @ {Signanuro) {Signature)
PrmadNan!(, Printod Name: Printed Name:
Soanlet. Togw 'E-&Q_Q’TH&L—
Company: Cormpany. Company:
P\Nﬂv %\’HQ\@ﬂ :"O T‘M ?pﬂ' _ Date & Time: Date & Tima:
40y 1590 Yl qlf [S4D
[{

Limits of Liabitity: ARI will parform all requested services in accardance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets siandards for the industry. The fotal liabilily of AR, fis officers, agents, employees, or sticcessors, atising out of or in connection with the requested services, shall not exceed the Invoiced amount far
said services. The accepiance by the client of 2 proposal for services by AR release AR from any fiability in excess thereof, not withslanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARl and the Client.

Sampie Retention Pollcy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days alter submission of hardcopy data, whichever is longer, uniess alternate
ratention schedules have been established by work-order or conlract.



Chaln of Custody Record & Laboratory Analysis Request
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Date:  February 7, 2011 Project No.: 013-1646-011.700.01
To: Will Ernst Company: The Boeing Company

From: Jill Lamberts, Staff Environmental Scientist
Kent Angelos, Principal and Project Director
cc: Jeff Dengler and Doug Kunkel, EPI Email: jill_lamberts@golder.com

RE: BOEING PLANT 2 - 2-66 ERD IM — DATA VALIDATION QA/QC REVIEW - JANUARY 2011
SAMPLING ROUND

1.0 INTRODUCTION

A total of 24 water samples (including 2 field duplicates and 3 trip blanks) were collected January 17-19,
2011 as part of the Boeing Plant 2 Groundwater Interim Measures Work Plan for 2-66 ERD IM (EPI,
2008). Samples were analyzed by Analytical Resources Incorporated (ARI) of Tukwila, Washington,

Microbial Insights of Rockford, Tennessee, and Microseeps of Pittsburg, Pennsylvania for the following

parameters:
B Volatile Organic Compounds (VOCs) by EPA Method 8260C
B Total Organic Carbon (TOC) by EPA 415.1
B Dissolved Gases (Methane, Ethane, and Ethene — MEE) by Modified RSK 175
B Dissolved Metals (Arsenic and Manganese) by EPA Methods 200.8 and 6010B
B Ferrous Iron by SM 3500 FeD
B Anions (N-Nitrate and Sulfate) by EPA 300.0
B Organic Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Acetic, Propionic, and Butyric Acids)

by ion chromatography by Microseeps

B Bio-Dechlor Bacterial Census by qDHC (RT-PCR) — dehalococcoides by Microbial
Insights

With the exception of the bacterial and metabolic acids analysis, samples were analyzed in accordance
with procedures described in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods
(USEPA SW-846, 3rd edition) 300.0, 415.1, 8260C, 6010B, metals, EPA Method 200.8, Revision 5.5;
Determination of Trace Elements in Water and Wastes by Inductively Coupled Plasma-Mass

Spectrometry, Standard Methods for the Examination of Water and Wastewater (20th Edition).

The bacterial and metabolic acids analyses were analyzed in accordance with the Microbial Insights and

Microseeps Standard Operating Procedures.
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2.0 SAMPLE DELIVERY GROUPS, SAMPLES AND ANALYSES

Samples were analyzed and results reported by the laboratory in batch numbers as summarized below:

SE88, P1101183, 0371A (VOCs, TOC, MEE, Ferrous Iron, Dissolved Metals, Anions, VGAs, and

qDHC):

GW-110117-PL2-032A-0 GW-110117-PP-5B-I-0 GW-110117-PL2-017A-0
Trip Blank

SF09, P1011182, 0371A (VOCs, TOC, MEE, Ferrous Iron, Dissolved Metals, Anions, VFAs, and
gDHC):

GW-110118-PP-1B-I-0 GW-110118-PL2-021A-0 GW-110118-PL2-021A-1
GW-110118-PL2-021B-0 GW-110118-PL2-021C-0 GW-110118-PL2-031A-0
GW-110118-PL2-041AA-0 GW-110118-PL2-008C-0 GW-110118-PL2-008B-0
Trip Blank

RS52 (VOCs, TOC, and Dissolved Metals):

GW-110119-PP-3A-I-0 GW-110119-PP-3B-I-0 GW-110119-PL2-010A-0
GW-110119-PL2-035A-0 GW-110119-PP-2B-0-0 GW-110119-PP-2B-I-0
GW-110119-PP-2B-I-1 GW-110119-PP-4B-I-0 GW-110119-PP-4B-0-0
Trip Blank

Quality assurance/quality control (QA/QC) reviews of laboratory data were performed in the laboratory in
accordance with the laboratory quality assurance program plan. The data validation QA/QC review
focused primarily on laboratory result summary sheets and quality control summary sheets to ensure that

work plan data quality objectives were met for the project.

Data validation was conducted in accordance with the criteria outlined in the National Functional
Guidelines for Organic Data Review (EPA, 2008) and the National Functional Guidelines for Inorganic
Data Review (EPA, 2010), modified to include method specific requirements of the laboratory analytical
methods and Interim Measure Work Plant for 2-66 Sheetpile, Boeing Plant 2 Seattle/Tukwila (EPI, 2008).
Raw data sheets were reviewed as necessary to confirm conditions reported and to support application of

qualifiers to analytical results

The validation level for the data is Level I, as described in the QAPP (EPI, 2008). The following is a
summary of quality control elements associated with each analytical fraction and the status of that

element as a result of the data validation process.

3.0 SAMPLING, DOCUMENTATION AND REPORTING

Sample acknowledgements, chain-of-custody, request forms and data package completeness were
evaluated with the following noted:

B SDG SF09: Cooler receipt form indicates that two of two VOC vials for the Trip blank had
small air bubbles. No action was required since the samples were all analyzed within the
recommended holding time.
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B SDG SF22: Cooler receipt form indicates that two of two VOC vials for the Trip blank,
and three of three VOC vials for GW-110119-PP-2B-1-0 had small air bubbles. No action
was required since the samples were all analyzed within the recommended holding time.

B Multiple SDGs: Some samples were preserved in the lab instead of the in the field or
analyzed within a shortened hold time. No action was required since all samples were
analyzed within recommended holding times.

B SDG SF09: The sample time for GW-110118-PL2-031A-0 was listed as 1203 on the
chain of custody, but as 1155 on the bottles. The field staff was contacted and confirmed
that the correct sample time is 1155.

B Results for volatile organic compound 1, 1, 2-trichloro-1, 2, 2-trifluoroethane are reported
in a truncated format (1, 1, 2-trichloro-1, 2, 2-trifluoroe) due to ARI report format. No
action was taken.

4.0 VOLATILE ORGANIC COMPOUNDS

Level 1 summary data packages were provided for the VOC analysis. The items reviewed during

validation are summarized below.

4.1 Analytical Methods — acceptable

Samples for VOC analysis were analyzed by gas chromatography/mass spectrometry (GC/MS) using
EPA SW846 Method 8260C. The QAPP lists the method for VOCs as 8260B. ARI updated their
methods due to a NELAP audit and a memo dated 6/1/2009 was sent to Boeing, EPI, and Golder Project

Managers informing them of the change.

4.2 Sample Holding Times and Preservations — acceptable
All samples were prepared and analyzed within 14 days of sample collection (preserved water samples)
or within 7 days of sample collection (unpreserved water samples).

4.3 Laboratory Reporting Limits — acceptable
The laboratory achieved the reporting limits (RLs) required by the approved quality assurance project plan
(EPI, 2008) with the following exceptions:

B Quality assurance project plan (QAPP) reporting limits were not met for nine compounds.
A review of current ARI detection limits shows that both method and reporting limits were
updated (as of 6/1/2009). Compounds that do not meet QAPP stipulated reporting levels
(RLs) are identified in the following table:

Table 1: 2-66 IM ERD VOC Reporting Limits

Compound QAPP Table 6 RLs (pg/L) Lab Reported RLs pg/L
Chloromethane 0.2 0.5
Bromomethane 0.2 1.0
Methylene Chloride 0.3 0.5
Acetone 3.0 5.0
2-Butanone 1.0 5.0
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Compound QAPP Table 6 RLs (ug/L) Lab Reported RLs pg/L

Vinyl Acetate 0.5 1.0

2-Chloroethylvinylether 0.5 1.0

4-Methyl-2-Pentanone 1.0 5.0

2-Hexanone 1.0 5.0

B No action was taken; this change in the RLs was sent by ARI to Boeing, EPI, and Golder
Project Managers on June 1, 2009 and subsequently approved and implemented as part
of the June 2009 QAPP compendium (Golder, 2009).

B Trichloroethene is listed twice in QAPP Table 5. No action was taken.

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds.

4.4 Instrument Calibration
Calibration review is not required under the QAPP; however, the lab provided information on the

calibration performance in the case narratives. All of the calibration criteria were met with the following

exception:

B SDG SE88: The continuing calibration standard (CCAL) on was out of control for 2-
chloroethylvinylether. Associated samples were qualified as estimated (J/UJ) for this
analyte.

B SDG SF22: The CCAL on 1/21/2011 was out of control for 2-chloroethylvinylether.
Associated samples were qualified as estimated (J/UJ) for these analytes.
4.5 Blank Contamination — acceptable

The method blanks and trip blanks were free of contamination.

4.6 Surrogate Recovery — acceptable

All surrogate recoveries were within control limits.

4.7 Matrix Spike Compound Recovery

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-110117-PL2-017A-0
in SDG SE88. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate
data for precision and accuracy information. All MS/MSD recoveries and relative percent differences

(RPDs) were acceptable with the following exception:

B SDG SE88: MS/MSD recoveries were out of control low for 2-chloroethylvinylether and
styrene. The parent sample was qualified as estimated (U/UJ) for this analyte.

4.8 Laboratory Control Sample Recovery — acceptable
Laboratory control samples (LCS) were evaluated using control limits listed in Table 4 of the QAPP (EPI,

2008) and recently updated CLs on the ARI website. All LCS/LSCD recoveries and relative percent

differences (RPDs) were acceptable.
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4.9 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

Table 2: Field Duplicates

Lab SDG Sample Field Duplicate Sample
SF09 GW-110118-PL2-021A-0 GW-110118-PL2-021A-1
SF22 GW-110119-PP-2B-I-0 GW-110119-PP-2B-I-1

Field duplicate analysis criteria were met.

5.0 METHANE, ETHANE, AND ETHENE (MEE)

The laboratory provided Level | summary forms for compounds methane, ethane, and ethene. The items

reviewed during validation are summarized below.

5.1 Analytical Methods — acceptable
Samples for MEE parameters were analyzed using EPA Method RSK-175 (Modified).

5.2 Sample Holding Times and Preservations

All samples were prepared and analyzed within the recommended holding times 14 days from collection
to analysis. Please note that the QAPP stipulates that the hold time for MEE is 7 days. The lab was
contacted to verify the hold time 5/11/2009. The lab responded that the QAPP was incorrect and the true
hold time is 14 days. No action required other than to note.

5.3 Laboratory Reporting Limits — acceptable
The laboratory achieved the reporting limits (RLs) required by the QA Plan with the following exception:

B Table 5 of the QAPP stipulates a reporting level of 1.0 pug/L for methane, ethane, and
ethene. The ARI reporting limits are 0.7 ug/L for methane, 1.2 ug/L for ethane, and 1.1
pg/L for ethane. EPI’'s project manager was contacted and approved the slightly higher
limits [personal comm. J. Dengler]. No further action was taken other than to note this.

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds. No action was taken.
5.4 Blank Contamination — acceptable

The method and equipment blanks were free of target compounds.

5.5 Surrogate Recovery — acceptable

All surrogate recoveries were within control limits.

5.6 Matrix Spike Compound Recovery — acceptable
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-110117-PL2-017A-0
in SDG SE88. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate
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data for precision and accuracy information. All MS/MSD recoveries and relative percent differences
(RPDs) were acceptable.

5.7 Laboratory Control Sample Recovery — acceptable

Laboratory control samples (LCS) were evaluated and were within the control limits listed in the QAPP
(EPI, 2008).

5.8 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

Table 3: Field Duplicates

Lab SDG Sample Field Duplicate Sample

SF09 GW-110118-PL2-021A-0 GW-110118-PL2-021A-1

Field duplicate analysis criteria were met.

6.0 INORGANICS - DISSOLVED METALS

The laboratory provided a provided a summary data package for review of metals analyses and the items

reviewed during validation are summarized below.

6.1  Analytical Methods — acceptable
Samples for dissolved metals analysis were prepared using EPA Methods 3010A. Samples for dissolved
metals analysis were completed by EPA Methods 200.8 for arsenic and EPA Method 6010B for

manganese. No sampling, documentation, and reporting discrepancies were noted.

6.2 Sample Holding Times and Preservation — acceptable
All samples were prepared and analyzed within the recommended holding period from the date of

collection (180 days for metals). All holding time criteria were met.

6.3 Laboratory Reporting Limits — acceptable
All metals listed in the Interim Measure Work Plan (2008) QAPP were analyzed for and requested

reporting levels were met with the following discussion:

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds. No action was taken.

6.4 Blank Contamination — acceptable

The method blanks were free of target compounds.

6.5 Laboratory Control Sample Recovery — acceptable

LCS (blank spike) recoveries were within QC limits of 80 to 120 percent.
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6.6 Matrix Spike/Matrix Spike Duplicate Analysis — acceptable
Matrix Spike (MS) analysis was performed on GW-110117-PL2-017A-0 in SDG SE88. In SDGs where
MS data are not available refer to LCS, matrix duplicate, and field duplicate data for precision and

accuracy information. All MS recoveries were acceptable.

6.7 Duplicate Analysis — acceptable
Laboratory duplicate analysis was performed on the same selected sample as for the MS analysis listed
in the previous section. Duplicate analysis criteria were met.

6.8 Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:

Table 4: Field Duplicates

Lab SDG Sample Field Duplicate Sample
SF09 GW-110118-PL2-021A-0 GW-110118-PL2-021A-1
SF22 GW-110119-PP-2B-I-0 GW-110119-PP-2B-I-1

Field duplicate analysis criteria were met.

7.0 GENERAL CHEMISTRY - TOTAL ORGANIC CARBON, FERROUS IRON, N-
NITRATE AND SULFATE, VOLATILE FATTY ACIDS, AND BACTERIAL
CENSUS

The laboratory (ARI) provided a Level | data package for analysis TOC, ferrous iron, and anions; the
items reviewed during validation are summarized below. Microseeps provided a Level | data package for
analysis of the organic volatile fatty acids (VFAs) and Microbial Insights provided the same for the

bacterial census analysis.

7.1 Analytical Methods and Reporting — acceptable

The anions (N-Nitrate, and Sulfate) were analyzed using EPA method 300.0. Total Organic Carbon was
analyzed by EPA Method 415.1. Ferrous Iron was analyzed by Standard Method 3500 FeD. Organic
Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Acetic, Propionic, and Butyric) were analyzed by ion
chromatography at Microseeps. The Bio-Dechlor Bacterial Census was analyzed by qDHC (RT-PCR) —

dehalococcoides by Microbial Insights. All methods and reporting requirements were met.

7.2 Sample Holding Times and Preservation — acceptable
All samples were prepared and analyzed within the recommended holding period from the date of

collection to analysis. Sample preservations met the QAPP (EPI, 2008) requirements.
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7.3 Laboratory Reporting Limits — acceptable
The laboratory achieved the reporting limits (RLs) required by the approved QAPP (EPI, 2008) with the

following comments:

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds. No action was taken.

B RLs for Lactic and Pyruvic Acid were elevated at 25 mg/L and 10 mg/L, respectively,
instead of 1 mg/L as listed in the QAPP. No action was taken.

7.4 Blank Contamination — acceptable

The calibration blanks and/or method blanks were free of target compounds with the following comment:

B No blank information was provided for the bacterial census

7.5 Laboratory Control Spike and/or Standard Reference Material Recovery —
acceptable

B A standard reference material (SRM) sample was analyzed for N-nitrate, sulfate and total
organic carbon for each analytical batch. All SRM recoveries were acceptable.

B An LCS was analyzed for Ferrous Iron and VFAs. The recoveries were in control.

B No LCS or SRMs were analyzed for the bacterial census. No action was taken other
than to note.

7.6  Matrix Spike/Matrix Spike Duplicate Analysis

Matrix Spike (MS) analysis was performed in SDG SE88 on sample GW-110117-PL2-017A-0 for Ferrous
Iron, Anions, TOC and VFAs and in SDG SF09 on sample GW-110118-PP-1B-I-0 for TOC and GW-
110118-PL2-031A-0 for Ferrous Iron and Anions. In SDGs where MS data are not available refer to LCS,
matrix duplicate, and/or field duplicate data for precision and accuracy information. All MS recoveries

were acceptable with the following comments:

B MS/MSD analysis is not possible for bacterial census analysis. No other QC was
provided.

B SDG SE88: The VFAs MS/MSD RPD for pyruvic acid was out of control high. All
samples were qualified as estimated (J/UJ).

B SDG SF09: The VFA MS/MSD % Recoveries and RPDs for lactic and pyruvic acid were
out of control for the batch QC. Since the MS/MSD was not performed on a client
sample, no action was taken.

7.7 Duplicate Analysis — acceptable

Laboratory duplicate analysis was performed on SDG SE88 on sample GW-110117-PL2-017A-0 for
Ferrous Iron, Anions, TOC and VFAs; in SDG SF09 on sample GW-110118-PP-1B-I-0 for TOC and GW-
110118-PL2-031A-0 for Ferrous Iron and Anions; and in SDG SF22 on sample GW-110119-PL2-035A-0

for Ferrous Iron. Duplicate analysis criteria were met with the following discussion:
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7.8

B No duplicates were analyzed for VFAs or qDHC. No action was taken other than to note.

Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:

Table 5: Field Duplicates

Lab SDG Sample Field Duplicate Sample
SF09 GW-110118-PL2-021A-0 GW-110118-PL2-021A-1
SF22 GW-110119-PP-2B-I-0 GW-110119-PP-2B-I-1

Field duplicate analysis criteria were met with the following discussion:

8.0

B SDG SF09 (0371A): The field duplicate RPD for bacterial census was high at 36.6%.
The parent sample and its duplicate were qualified as estimated (J/UJ).

DATA QUALIFIERS

Data qualifiers applied by the laboratory have been removed from the data summary report sheets and

superseded by data validation qualifiers as follows:

The following qualifiers were used to modify the data quality and usefulness of individual analytical

results.

u

J+

uJ

UR

The constituent was analyzed for, but was not detected above the reported sample quantitation
limit.

The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result is less than the quantitation limit or quality control criteria
were not met.

The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result may be biased high.

The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result may be biased low.

The constituent was not detected; the associated quantitation limit is an estimated value because
quality control criteria were not met.

Data are rejected due to significant exceedance of quality control criteria. The analyte may or
may not be present. Additional sampling and analysis may be required to determine the
presence or absence of the constituent. For statistical reasons, rejected values are not included
in the database.

The constituent is rejected at the reported quantitation limit.

The reporting limit is elevated due to interference. The result is not detected.
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9.0 DATA ASSESSMENT

Data review and validation was performed by an experienced quality assurance chemist independent of
the analytical laboratory and not directly involved in the project. This is to certify that | have examined the
analytical data and based on the information provided to me by the laboratory, in my professional
judgment, the data are acceptable for use except where indicated by data qualifiers, which may modify

the usefulness of those individual values.

W%WM February 7, 2011

JilVLlamberts Date
Staff Environmental Scientist, Golder

February 14, 2011
Kent Angelos Date
Principal & Project Director, Golder
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Date:  June 27,2011 Project No.:  013-1646-011.700.01
To: Will Ernst Company: The Boeing Company

From: Jill Lamberts, Staff Environmental Scientist
Kent Angelos, Principal and Project Director
cc: Jeff Dengler and Doug Kunkel, EPI Email: jill_lamberts@golder.com

RE: BOEING PLANT 2 —2-66 ERD IM — DATA VALIDATION QA/QC REVIEW — APRIL 2011
SAMPLING ROUND

1.0 INTRODUCTION

A total of 26 water samples (including 3 field duplicates and 4 trip blanks) were collected April 18 to 21,
2011 as part of the Boeing Plant 2 Groundwater Interim Measures Work Plan for 2-66 ERD IM (EPI,
2008). Samples were analyzed by Analytical Resources Incorporated (ARI) of Tukwila, Washington,

Microbial Insights of Rockford, Tennessee, and Microseeps of Pittsburg, Pennsylvania for the following

parameters:
B Volatile Organic Compounds (VOCs) by EPA Method 8260C
B Total Organic Carbon (TOC) by EPA 415.1
B Dissolved Gases (Methane, Ethane, and Ethene — MEE) by Modified RSK 175
B Dissolved Metals (Arsenic and Manganese) by EPA Methods 200.8 and 6010B
B Ferrous Iron by SM 3500 FeD
B Anions (N-Nitrate and Sulfate) by EPA 300.0
B Organic Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Acetic, Propionic, and Butyric Acids)

by ion chromatography by Microseeps

B Bio-Dechlor Bacterial Census by gqDHC (RT-PCR) — dehalococcoides by Microbial
Insights

With the exception of the bacterial and metabolic acids analysis, samples were analyzed in accordance
with procedures described in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods
(USEPA SW-846, 3rd edition) 300.0, 415.1, 8260C, 6010B, metals, EPA Method 200.8, Revision 5.5;
Determination of Trace Elements in Water and Wastes by Inductively Coupled Plasma-Mass

Spectrometry, Standard Methods for the Examination of Water and Wastewater (20th Edition).

The bacterial and metabolic acids analyses were analyzed in accordance with the Microbial Insights and

Microseeps Standard Operating Procedures.
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2.0 SAMPLE DELIVERY GROUPS, SAMPLES AND ANALYSES

Samples were analyzed and results reported by the laboratory in batch numbers as summarized below:

SS33 (VOCs, TOC, and Dissolved Metals):

GW-110418-PL2-008B-0 GW-110418-PL2-008C-0 GW-110418-PL2-041AA-0
GW-110418-PP-4B-I-0 GW-110418-PP-4B-0-0 Trip Blank

SS64, P1104216, 064ID (VOCs, TOC, MEE, Ferrous Iron, Dissolved Metals, Anions, VFAs, and
gDHC):

GW-110419-PP-1B-I-0 GW-110419-PL2-021B-0 GW-110419-PL2-021A-0
GW-110419-PL2-017A-0 GW-110419-PL2-017A-1 Trip Blank

SS86, P1104244 (VOCs, TOC, MEE, Ferrous Iron, Dissolved Metals, Anions, and VFAS):
GW-110420-PL2-021C-0 GW-110420-PP-5B-I-0 GW-110420-PL2-032A-0
GW-110420-PL2-032A-1 GW-110420-PL2-031A-0 GW-110420-PP-3A-1-0
GW-110420-PP-3B-1-0 Trip Blank

STO02 (VOCs, TOC, MEE, Ferrous Iron, and Dissolved Metals):

GW-110421-PL2-010A-0 GW-110421-PL2-035A-0 GW-110421-PP-2B-I-0
GW-110421-PP-2B-I-1 GW-110421-PP-2B-0-0 Trip Blank

Quiality assurance/quality control (QA/QC) reviews of laboratory data were performed in the laboratory in
accordance with the laboratory quality assurance program plan. The data validation QA/QC review
focused primarily on laboratory result summary sheets and quality control summary sheets to ensure that

work plan data quality objectives were met for the project.

Data validation was conducted in accordance with the criteria outlined in the National Functional
Guidelines for Organic Data Review (EPA, 2008) and the National Functional Guidelines for Inorganic
Data Review (EPA, 2010), modified to include method specific requirements of the laboratory analytical
methods and Interim Measure Work Plant for 2-66 Sheetpile, Boeing Plant 2 Seattle/Tukwila (EPI, 2008).
Raw data sheets were reviewed as necessary to confirm conditions reported and to support application of
qualifiers to analytical results

The validation level for the data is Level I, as described in the QAPP (EPI, 2008). The following is a
summary of quality control elements associated with each analytical fraction and the status of that
element as a result of the data validation process.

3.0 SAMPLING, DOCUMENTATION AND REPORTING

Sample acknowledgements, chain-of-custody, request forms and data package completeness were

evaluated with the following noted:

B SDGs SS33 and SS86: Cooler receipt form indicates that the samples were received out
of temperature compliance. No action was taken because the samples were collected
and delivered to the lab within 3 hours.
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B Multiple SDGs: Some samples were preserved in the lab instead of the in the field or
analyzed within a shortened hold time. No action was required since all samples were
analyzed within recommended holding times.

B SDG SS86: Cooler receipt form indicates that one of two VOC vials for the Trip blank
had small air bubbles. No action was required since the samples were all analyzed
within the recommended holding time.

B SDGs SS86 and ST02: Cooler receipt form indicates samples were received with
headspace for Ferrous Iron analysis. The samples had proper preservation and were
analyzed upon receipt so no action was taken, but exposure to the atmosphere should be
minimized for future events.

B Results for volatile organic compound 1, 1, 2-trichloro-1, 2, 2-trifluoroethane are reported
in a truncated format (1, 1, 2-trichloro-1, 2, 2-trifluoroe) due to ARI report format. No
action was taken.

4.0 VOLATILE ORGANIC COMPOUNDS

Level 1 summary data packages were provided for the VOC analysis. The items reviewed during

validation are summarized below.

4.1 Analytical Methods — acceptable

Samples for VOC analysis were analyzed by gas chromatography/mass spectrometry (GC/MS) using
EPA SW846 Method 8260C. The QAPP lists the method for VOCs as 8260B. ARI updated their
methods due to a NELAP audit and a memo dated 6/1/2009 was sent to Boeing, EPI, and Golder Project

Managers informing them of the change.

4.2 Sample Holding Times and Preservations — acceptable
All samples were prepared and analyzed within 14 days of sample collection (preserved water samples)

or within 7 days of sample collection (unpreserved water samples).

4.3 Laboratory Reporting Limits —acceptable
The laboratory achieved the reporting limits (RLs) required by the approved quality assurance project plan
(EPI, 2008) with the following exceptions:

B Quality assurance project plan (QAPP) reporting limits were not met for nine compounds.
A review of current ARI detection limits shows that both method and reporting limits were
updated (as of 6/1/2009). Compounds that do not meet QAPP stipulated reporting levels
(RLs) are identified in the following table:

Table 1: 2-66 IM ERD VOC Reporting Limits

Compound QAPP Table 6 RLs (ug/L) Lab Reported RLs ug/L
Chloromethane 0.2 0.5
Bromomethane 0.2 1.0
Methylene Chloride 0.3 0.5
Acetone 3.0 5.0
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Compound QAPP Table 6 RLs (ug/L) Lab Reported RLs ug/L

2-Butanone 2.0 5.0

Vinyl Acetate 0.5 1.0

2-Chloroethylvinylether 0.5 1.0

4-Methyl-2-Pentanone 2.0 5.0

2-Hexanone 2.0 5.0

B No action was taken; this change in the RLs was sent by ARI to Boeing, EPI, and Golder
Project Managers on June 1, 2009 and subsequently approved and implemented as part
of the June 2009 QAPP compendium (Golder, 2009).

B Trichloroethene is listed twice in QAPP Table 5. No action was taken.

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds.

4.4  Instrument Calibration
Calibration review is not required under the QAPP; however, the lab provided information on the
calibration performance in the case narratives. All of the calibration criteria were met with the following

exceptions:

B SDG SS64: The continuing calibration standard (CCAL) on 4/20/2011 was out of control
for Bromoform. Associated samples were qualified as estimated (J/UJ) for this analyte.

B SDG SS64: The initial calibration standard (ICAL) on 4/20/2011 and 4/26/2011 was out
of control for 2-chloroethylvinylether (2CEVE). Associated samples were qualified as
rejected for non-detects (UR) or estimated for detects (J) for this analyte.

B SDG SS64: The CCAL on 4/26/2011 was out of control for 2CEVE. Since it was already
qualified due to ICAL issues, no further action was taken.

B SDG SS86: The CCAL on 4/22/2011was out of control for chloromethane. Associated
samples were qualified as estimated (J/UJ) for this analyte.

B SDG ST02: The ICAL and CCAL were out of control for 2CEVE. Associated samples
were qualified as rejected for non-detects (UR) or estimated for detects (J) for this
analyte.

4.5 Blank Contamination — acceptable

The method blanks and trip blanks were free of contamination.

4.6 Surrogate Recovery — acceptable

All surrogate recoveries were within control limits.

4.7  Matrix Spike Compound Recovery

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-110418-PL2-
041AA-0 in SDG SS33 and on GW-110419-PL2-017A-0 in SDG SS64. In SDGs where MS/MSD data
are not available refer to LCS/LCSD and field duplicate data for precision and accuracy information. All
MS/MSD recoveries and relative percent differences (RPDs) were acceptable with the following

exceptions:
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B SDG SS64: The MS/MSD was out of control for 2CEVE and Bromoform. No action was
taken because these analytes were already qualified due to poor calibration response.

4.8 Laboratory Control Sample Recovery
Laboratory control samples (LCS) were evaluated using control limits listed in Table 4 of the QAPP (EPI,
2008) and recently updated CLs on the ARI website. All LCS/LSCD recoveries and relative percent

differences (RPDs) were acceptable with the following exceptions:

B SDG SS64: The LCS and/or LCSD from 4/20/2011 was out of control for 2CEVE and
Bromoform and had a poor RPD for 2CEVE. No action was taken as these analytes
were already qualified due to poor calibration responses.

B SDG SS64: The LCSD from 4/26/2011 was out of control for 2CEVE. The LCS was in
control. No action was taken other than to note.

B SDG ST02: The LCSD was out of control for 2CEVE. The LCS was in control. No
action was taken other than to note.

4.9 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

Table 2: Field Duplicates

Lab SDG Sample Field Duplicate Sample
SS86 GW-110420-PL2-032A-0 GW-110420-PL2-032A-1
ST02 GW-110421-PP-2B-I-0 GW-110421-PP-2B-I-1

Field duplicate analysis criteria were met.

5.0 METHANE, ETHANE, AND ETHENE (MEE)
The laboratory provided Level | summary forms for compounds methane, ethane, and ethene. The items

reviewed during validation are summarized below.

5.1 Analytical Methods — acceptable
Samples for MEE parameters were analyzed using EPA Method RSK-175 (Modified).

5.2 Sample Holding Times and Preservations

All samples were prepared and analyzed within the recommended holding times 14 days from collection
to analysis. Please note that the QAPP stipulates that the hold time for MEE is 7 days. The lab was
contacted to verify the hold time 5/11/2009. The lab responded that the QAPP was incorrect and the true

hold time is 14 days. No action required other than to note.

5.3 Laboratory Reporting Limits — acceptable
The laboratory achieved the reporting limits (RLs) required by the QA Plan with the following exception:
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B Table 5 of the QAPP stipulates a reporting level of 1.0 pg/L for methane, ethane, and
ethene. The ARI reporting limits are 0.7 ug/L for methane, 1.2 ug/L for ethane, and 1.1
ug/L for ethane. EPI's project manager was contacted and approved the slightly higher
limits [personal comm. J. Dengler]. No further action was taken other than to note this.

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds. No action was taken.

5.4 Blank Contamination — acceptable

The method and equipment blanks were free of target compounds.

5.5 Surrogate Recovery — acceptable

All surrogate recoveries were within control limits.

5.6 Matrix Spike Compound Recovery — acceptable

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-110419-PL2-017A-0
in SDG SS64. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate
data for precision and accuracy information. All MS/MSD recoveries and relative percent differences

(RPDs) were acceptable.

5.7 Laboratory Control Sample Recovery — acceptable

Laboratory control samples (LCS) were evaluated and were within the control limits listed in the QAPP
(EPI, 2008).

5.8 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

Table 3: Field Duplicates

Lab SDG Sample Field Duplicate Sample

SS86 GW-110420-PL2-032A-0 GW-110420-PL2-032A-1

Field duplicate analysis criteria were met.

6.0 INORGANICS — DISSOLVED METALS

The laboratory provided a provided a summary data package for review of metals analyses and the items

reviewed during validation are summarized below.

6.1 Analytical Methods — acceptable

Samples for dissolved metals analysis were prepared using EPA Methods 3010A. Samples for dissolved
metals analysis were completed by EPA Methods 200.8 for arsenic and EPA Method 6010B for
manganese. No sampling, documentation, and reporting discrepancies were noted.
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6.2 Sample Holding Times and Preservation — acceptable
All samples were prepared and analyzed within the recommended holding period from the date of

collection (180 days for metals). All holding time criteria were met.

6.3 Laboratory Reporting Limits — acceptable
All metals listed in the Interim Measure Work Plan (2008) QAPP were analyzed for and requested

reporting levels were met with the following discussion:

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds. No action was taken.
6.4 Blank Contamination — acceptable

The method blanks were free of target compounds.

6.5 Laboratory Control Sample Recovery — acceptable

LCS (blank spike) recoveries were within QC limits of 80 to 120 percent.

6.6 Matrix Spike/Matrix Spike Duplicate Analysis — acceptable
Matrix Spike (MS) analysis was performed on GW-110420-PL2-017A-0 in SDG SS64. In SDGs where
MS data are not available refer to LCS, matrix duplicate, and field duplicate data for precision and

accuracy information. All MS recoveries were acceptable.

6.7 Duplicate Analysis — acceptable
Laboratory duplicate analysis was performed on the same selected sample as for the MS analysis listed

in the previous section. Duplicate analysis criteria were met with the following discussion:

B SDG SS64: The lab indicated on the case narrative that the RPD for manganese was
out of control. Upon inspection, the validator determined that the results were less than 5
times the RL so no further action was required.

6.8 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

Table 4: Field Duplicates

Lab SDG Sample Field Duplicate Sample
SS86 GW-110420-PL2-032A-0 GW-110420-PL2-032A-1
ST02 GW-110421-PP-2B-I-0 GW-110421-PP-2B-I-1

Field duplicate analysis criteria were met.
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7.0 GENERAL CHEMISTRY - TOTAL ORGANIC CARBON, FERROUS IRON, N-
NITRATE AND SULFATE, VOLATILE FATTY ACIDS, AND BACTERIAL
CENSUS

The laboratory (ARI) provided a Level | data package for analysis TOC, ferrous iron, and anions; the
items reviewed during validation are summarized below. Microseeps provided a Level | data package for
analysis of the organic volatile fatty acids (VFAs) and Microbial Insights provided the same for the

bacterial census analysis.

7.1  Analytical Methods and Reporting — acceptable

The anions (N-Nitrate, and Sulfate) were analyzed using EPA method 300.0. Total Organic Carbon was
analyzed by EPA Method 415.1. Ferrous Iron was analyzed by Standard Method 3500 FeD. Organic
Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Acetic, Propionic, and Butyric) were analyzed by ion
chromatography at Microseeps. The Bio-Dechlor Bacterial Census was analyzed by gDHC (RT-PCR) —

dehalococcoides by Microbial Insights. All methods and reporting requirements were met.

7.2  Sample Holding Times and Preservation — acceptable
All samples were prepared and analyzed within the recommended holding period from the date of

collection to analysis. Sample preservations met the QAPP (EPI, 2008) requirements.

7.3 Laboratory Reporting Limits
The laboratory achieved the reporting limits (RLs) required by the approved QAPP (EPI, 2008) with the

following comments:

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds. No action was taken.

B RLs for Lactic and Pyruvic Acid were elevated at 25 mg/L and 10 mg/L, respectively,
instead of 1 mg/L as listed in the QAPP. No action was taken. RLs for Acetic, Propionic,
and Butyric Acid were elevated to 5.0 mg/L instead of 1 mg/L as listed in the QAPP. No
action was taken other than to note.

7.4  Blank Contamination — acceptable

The calibration blanks and/or method blanks were free of target compounds with the following comment:

B No blank information was provided for the bacterial census.

7.5 Laboratory Control Spike and/or Standard Reference Material Recovery —
acceptable

B A standard reference material (SRM) sample was analyzed for N-nitrate, sulfate and total
organic carbon for each analytical batch. All SRM recoveries were acceptable.

B An LCS was analyzed for Ferrous Iron and VFAs. The recoveries were in control.

B No LCS or SRMs were analyzed for the bacterial census. No action was taken other
than to note.
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7.6  Matrix Spike/Matrix Spike Duplicate Analysis

Matrix Spike (MS) analysis was performed in SDG SS33 on sample GW-110418-PL2-008B-0 for TOCs;
in SDG SS64 on sample GW-110119-PL2-017A-0 for TOC, anions, ferrous iron, and VFAs; in SDG SS86
on sample GW-110420-PL2-021C-0 for TOC and on sample GW-110420-PL2-032A-0 for VFA; and in
SDG STO2 on sample GW-110421-PL2-010A-0 for TOC. In SDGs where MS data are not available refer
to LCS, matrix duplicate, and/or field duplicate data for precision and accuracy information. All MS

recoveries were acceptable with the following comments:

B MS/MSD analysis is not possible for bacterial census analysis. No other QC was
provided.

B SDG SS86: The VFA MS/MSD RPDs for pyruvic acid was out of control. All samples
were qualified as estimated (J/UJ).
7.7 Duplicate Analysis — acceptable
Laboratory duplicate analysis was performed in SDG SS33 on sample GW-110418-PL2-008B-0 for
TOCs; in SDG SS64 on sample GW-110119-PL2-017A-0 for TOC, anions, and ferrous iron; in SDG SS86
on sample GW-110420-PL2-021C-0 for TOC and on sample GW-110420-PL2-032A-0 for ferrous iron;
and in SDG ST02 on sample GW-110421-PL2-010A-0 for TOC and on sample GW-110421-PL2-035A-0

for ferrous iron. Duplicate analysis criteria were met with the following discussion:

B No duplicates were analyzed for VFAs or qDHC. No action was taken other than to note.

7.8 Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:

Table 5: Field Duplicates

Lab SDG Sample Field Duplicate Sample
SS64 GW-110419-PL2-017A-0 GW-110419-PL2-017A-1
SS86 GW-110420-PL2-032A-0 GW-110420-PL2-032A-1
ST02 GW-110421-PP-2B-I-0 GW-110421-PP-2B-I-1

Field duplicate analysis criteria were met with the following discussion:

B SDG S64 (0641D): The field duplicate RPD for bacterial census was high at 80.6%. The
parent sample and its duplicate were qualified as estimated (J/UJ).

8.0 DATA QUALIFIERS

Data qualifiers applied by the laboratory have been removed from the data summary report sheets and

superseded by data validation qualifiers as follows:

The following qualifiers were used to modify the data quality and usefulness of individual analytical

results.
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U - The constituent was analyzed for, but was not detected above the reported sample quantitation
limit.

J — The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result is less than the quantitation limit or quality control criteria
were not met.

J+ — The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result may be biased high.

J- — The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result may be biased low.

UJ — The constituent was not detected; the associated quantitation limit is an estimated value because
guality control criteria were not met.

R - Data are rejected due to significant exceedance of quality control criteria. The analyte may or
may not be present. Additional sampling and analysis may be required to determine the
presence or absence of the constituent. For statistical reasons, rejected values are not included
in the database.

UR — The constituent is rejected at the reported quantitation limit.

Y — Thereporting limit is elevated due to interference. The result is not detected.

9.0 DATA ASSESSMENT

Data review and validation was performed by an experienced quality assurance chemist independent of

the analytical laboratory and not directly involved in the project. This is to certify that | have examined the

analytical data and based on the information provided to me by the laboratory, in my professional

judgment, the data are acceptable for use except where indicated by data qualifiers, which may modify

the usefulness of those individual values.

W%MM June 27, 2011

Jil'lamberts Date

St

Environmental Scientist, Golder

June 30,2011

Kent Angelos Date
Principal & Project Director, Golder

10.0

REFERENCES

EPA 2008, USEPA Contract Laboratory Program, National Functional Guidelines for Organic Data
Review, EPA-540-R-08-01, June, 2008.

EPA 2010, USEPA Contract Laboratory Program, National Functional Guidelines for Inorganic Data
Review, USEPA-540-R-10-011, January 2010.

bp2 2-66 erd sheetpile im g3 dv report - final.docx



Will Ernst

June 27, 2011
The Boeing Company 11

013-1646-011.700.01

EPI, 2008, Interim Measure Work Plan for 2-66 Sheetpile, Boeing Plant 2, Seattle/Tukwila, Washington,
Prepared by Environmental Partners, Inc. (EPI), July 2008.

Golder Associates Inc. (Golder), 2009, Compendium of Sampling and Analysis Plans and Quality

Assurance Plans for Boeing Plant 2, Prepared for The Boeing Company by Golder Associates Inc.
(Golder) and Environmental Partners, Inc. (EPI), June of 2009.

bp2 2-66 erd sheetpile im g3 dv report - final.docx





